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SOIL SURVEY OF KEYA PAHA COUNTY, 
NEBRASKA* 


By W. D. LEE, in Charge, F. A. HAYES, and 8S. R. BACON, United States 
Department of Agriculture, and R. H. LOVALD, 
Nebraska Soil Survey 


COUNTY SURVEYED 


Keya Paha County is in northern Nebraska, adjoining South 
Dakota (fig. 1). Springview, the county seat, is in the central part 
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east to west is 48 ; 
miles, the average width from north to south is about 16 miles, and 
the total area is 775 square miles, or 496,000 acres. 

The county lies in the high plains section of the Great Plains 
physiographic province. It is pert of a formerly smooth to rolling 
plain which was capped by soft light-gray, for the most part limy, 
sandstone containing harder beds in places. Successive periods of 
erosion by wind ae water, extensive deposition of sand, gravel, and 
silt, and again severe erosion have modified considerably the surface 
of the former plain. The valley slopes and adjacent uplands on 
the north sides of Niobrara and Keya Paha Rivers, in the southern 
and northeastern parts of the county, have the most broken relief. 
These rivers and their tributaries have removed most of the sand- 
stone and surface deposits of sand, gravel, and silt and are deeply 
entrenched in the underlying Pierre shale which is the lowest forma- 
tion mag in the county. There is an intricate system of deep, 
steep-sided drainageways separated by narrow divides. In places 
differences in elevation exceed 200 feet within a distance of 100 rods. 


1 Report written by F. A, Hayes. 
187288—37——-1 
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Sandstone is exposed around the heads of many drainageways, occurs 
as remnants on most of the higher and narrower divides and in the 
Niobrara River Valley west of Meadville, and outcrops for a con- 
siderable distance down the valley slopes. Some of the exposed 
sandstone exposures are almost perpendicular. Nearly vertical ex- 
posures of the Brule formation, a light-gray chalk lying between the 
sandstone and shale formations, also occur on the Niobrara River 
Valley slopes. 

Aside from the rough and broken areas north of these two rivers, 
the relief of the uplands for the most part ranges from nearly level 
to rolling. However, there are numerous stony areas throughout 
the uplands, rising from 50 to 100 feet above the surrounding plain, 
and small scattered areas of hilly land developed on Pierre shale or 
on sand. Most of the elevated stony areas are isolated hills covering 
less than 400 acres each, but some occupy more than 2 square miles. 
They are capped by remnants of the harder sandstone beds, which 
have resisted erosion. Many of them are buttelike and have rather 
flat. tops. 

Most of the hilly areas developed on Pierre shale are in the eastern. 
part of the county in and around margins of the miscellaneous land 
classification, rough broken land, and they lie from 30 to 50 feet 
below the general level of the plain. Surface run-off is rapid, and 
erosion is severe. Drainage channels are less deeply entrenched, 
divides are lower and more rounded, and the surface features in 
general are less harsh and angular than in the areas of rough broken 
land. In most places the Jand surface is not too rough for the use 
of farm machinery. 

Hilly areas of dune sand are scattered throughout most of the 
uplands. These areas consist of incoherent sand piled by the wind 
into dunes ranging from 25 to 50 feet in height. Drainage channels 
are not established, owing to rapid absorption of water by the porous 
sand. 

The largest nearly level area in the uplands is a broad strip, 
ranging from 5 to 8 miles in width, extending from northwest to 
southeast between Norden and the vicinity of Springview. It has 
a gradual eastward slope, but the differences in elevation do not 
exceed 20 feet. Most of this area is gravelly. Smaller nearly level 
areas, thinly capped with light-colored loesslike silt which, where 
present, overlies the sand and gravel deposits and is the topmost 
formation in the county, occupy the highest parts of the upland in 
the vicinities of Jamison and Brocksburg, southeast of Springview, 
south of Norden, and northeast of Carns. 

Alluvial soils include the terraces and bottom lands along streams. 
The terraces are at different levels ranging from 10 to 60 feet above 
the stream channels, are not subject to overflow from the main 
streams, and are well drained. The bottom lands have a high water 
table, in many places are rather poorly drained, and a part of them 
are subject to overfiow during periods of high water. Numerous 
slightly depressed and poorly drained areas throughout the sandy 
uplands are classed as bottom land in this county on account of their 
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similar soil. The surface of the alluvial lands is nearly level, except 
on a few of the more sandy terraces where the wind has produced 
low hummocks and locally in the bottom land where the generally 
smooth surface is modified by old or active stream channels, slight 
elevations, and shallow depressions. 

The elevation of Keya Paha County averages about 2,100 feet 
above sea level. The highest point, approximately 2,600 feet, is in 
the uplands northwest of Norden; and the lowest point, approxi- 
mately 1,750 feet, is at the place where Niobrara River crosses the 
eastern county line. The elevation of Springview as recorded by Bar- 
bour ? is 2,550 feet. Niobrara River has a fall of 8 or 10 feet a mile 
across the county. : 

Drainage is eastward through the Niobrara and Keya Paha Rivers 
and their tributaries. The drainage pattern, where well developed, 
is dendritic (treelike). In the north-central and northwestern parts 
of the county, however, there are large areas in which surface drain- 
age is not established, because all surplus water is absorbed by the 
sandy surface soils and subsoils. In the eastern and southern parts 
of the county the streams have steep gradients and are rapidly deep- 
ening their valleys. Elsewhere they fow through shallow meander- 
ing valleys and are in places filling their channels. Except for parts 
of the bottom lands and depressions throughout the uplands, the 
land is well to excessively drained. Run-off is rapid, and erosion is 
severe throughout most of the eastern part of the county and in a 
strip a few miles wide north of Niobrara River in the southern part. 

An abundance of good well water is readily obtainable at depths 
ranging from 80 to 150 feet throughout the uplands, except in places 
where the Pierre shale is at or near the surface. Water is scarce 
and more or less salty in this shale, and in the northeastern part 
of the county, where it outcrops extensively, considerable difficulty 
is experienced on some farms in obtaining suitable well water. The 
wells in the alluvial lands range from 10 to 60 feet in depth, depend- 
ing on the thickness of the alluvial deposits. They usually furnish 
an adequate supply of good water. Flowing or seepage springs occur 
on the valley slopes along Niobrara and Keya Paha Rivers and 
some of their larger tributaries. Most of the spring water, which is 
of good quality, issues from the bottom level of the layers of sand 
or gravel immediately overlying the Pierre shale, 

The native vegetation is predominantly grass. On the finer tex- 
tured soils of the uplands and terraces, the leading grasses in virgin 
areas are little bluestem, grama, buffalo grass, and wheatgrass. On 
the more sandy soils, big bluestem, and Stipa, or needlegrass, pre- 
dominate. On the bottom lands and in scattered depressions 
throughout the uplands, are many different moisture-loving grasses, 
except in local poorly drained places where rushes and sedges grow. 
A thin native forest of elm, ash, bur oak, hackberry, boxelder, cotton- 
wood, and willow grows on the slopes or adjacent to the stream 


{eoreo HE. H. aALvTitupns IN NEBRASKA, Nebr. State Bd. Agr. Ann. Rept. 19003; 
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channels in most of the larger valleys, especially along Niobrara 
and Keya Paha Rivers. Fairly thick stands of western yellow pine 
also grow on the Niobrara Valley slopes. The trees are used mainly 
for posts and fuel, especially in the western part of the county. 

The first permanent settlements in the area now included in the 
county were made near the mouth of Wyman Creek in 1871. The 
early settlers came largely from eastern and southeastern Nebraska. 
They located in unorganized territory which was made a part of 
Brown County in 1888. Keya Paha County was separated from 
Brown County and organized in 1885. Its boundaries have remained 
unchanged. 

According to the Federal census, there were 3,920 inhabitants in 
the county in 1890, 3,076 in 1900, 3,452 in 1910, 3,594 in 1920, and 
3,203 in 1980, or 4.1 persons a square mile, All are classed as rural, 
Population is densest in the vicinity of towns and in the Niobrara 
and Keya Paha River Valleys. Fewer people live on the sandy 
tableland in the north-central and northwestern parts of the county 
and on the areas of rough broken land north of Niobrara River. 

Springview is the county seat and largest town. It has a popula- 
tion of 307. The other villages, Burton, Brocksburg, Mills, Mead- 
ville, and Norden, each with less than 100 inhabitants, are well 
distributed throughout the county and furnish local markets for a 
part of the farm products and supplies. 

The public-road system is fairly well developed. United States 
Highway No. 83, running north and south, crosses the central part 
of the county, and State highways cross the southwestern and 
northeastern parts. These roads are surfaced with gravel. The 
county roads are of earth construction, and the more important ones 
are kept in good repair. They follow section lines, except in the 
rougher parts where they conform to the topography. Several 
bridges cross the Niobrara and Keya Paha Rivers. The county has 
no railroad. 

Rural mail delivery or star mail routes reach nearly all parts, and 
telephones connect many of the farms and ranches. The public- 
school system is well developed. 


CLIMATE 


The climate is continental and is characterized by rather high 
summer and moderate to low winter temperatures. The spring is 
usually cool and rainy, the fall season long and only occasionally 
rainy. There is not enough variation in elevation or relief to cause 
any pronounced difference in local climatic conditions. 

Complete Weather Bureau records are not maintained in the 
county. However, the climatic conditions are probably between those 

iven in tables 1 and 2, compiled from the records of the United 
States Weather Bureau stations at Valentine and Butte, which are 
about 42 miles west and 48 miles east, respectively, of Springview. 
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TaBLe 1.—Normal monthly, seasonal, and annual temperature and precipitation 
at Valentine, Cherry County, Nebr. 


[Elevation, 2,698 feet] 


Temperature Precipitation 
Total Total 
Month Absolute | Absolute amount amount Snow, 
Mean maxi- mini- Mean forthe | for the wet-| average 
mum mum driest year | test year dept. 
(1894) (1929) 
°F, oF. oF, Inches Inches Inches Inches 

24.6 72 —34 0.61 0. 05 0. 41 6.0 
18.9 68 —38 48 1.09 1.13 5.8 
21.4 69 37 +65 63 1,03 5.8 
21.6 72 —38 1,64 1.67 2.87 16.6 
32.3 87 —26 1.02 1.08 2. 56 8.8 
45.7 04 0 1,85 2. 00 2.44 4.7 
56,2 97 VW 2, 82 17 3. 08 11 
44.7 97 —26 5. 69 3. 25 8. 08 14.6. 
66.9 104 32 2.87 2, 36 3. 69 0 
73.7 107 39 3,01 97 6.49 0 
71.7 103 36 2.17 «83 2. 60 .0 
70.8 107 32 8,05 3. 66 11.78 .0 
62.5 102 21 1.30 . 56 2.10 (0) 

49.3 95 5 1.10 1,01 3.01 1.6 
34.6 79 —18 66 19 1.37 48 
48.8 102 —18 2.96 156 6.48 6.4 
46,5 107 —38 18, 34 10.14 28.91 37.6 


1 Trace. 


TaBLe 2.—Normal monthly, seasonal, and annual temperature and precipitation 
at Butte, Boyd Cuunty, Nebr. 


{Elevation, 1,900 feet) 


Temperature Precipitation 
Total Total 
Month Absolute | Absolute amount amount 8now, 
Mean maxi- mini- Mean for the | for the wet-| average 
mum mum driest year | test year depth 
(1894) (1929) 
°F. oF, a gs Inches Inches Inches Inches 
22.8 72 —20 0. 59 0, 57 0, 68 6.4 
19.2 69 —36 47 04 1.16 5.3 
23.5 7 31 .70 -12 4,04 8.0 
21.8 72 —36 1,76 1,63 5. 78 19.7 
35.3 92 -l7 1.08 08 2.37 7.9 
48.0 99 5 2.49 1,20 3. 06 3.6 
58.3 98 14 3, 23 1,48 5. 74 12 
47,2 99 -17 6. 80 2.77 W417 11.7 
68.9 108 35 3,96 2.37 7, 66 0 
74,7 112 40 2.82 3, 02 8,42 .0 
72.5 106 30 2.31 1, 02 1.72 0 
72.0 112 30 9, 08 6,41 17,70 0 
———— . 
63.5 102 28 2.16 1.12 3. 21 @) 
61.0 97 2 1,69 35 1.96 2.3 
36.1 84 —10 70 20 133 3,2 
60. 2 102 —10 4, 85 1.67 6.48 65 
_—————S|_———=_  . |< SSS OES Oe 
47.8 112 —36 22.10 12,48 40. 14 36.9 
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About three-fourths of the mean annual precipitation falls during 
the growing season, April to September, inclusive. In summer the 
rainfall usually comes as heavy thundershowers, but torrential rains 
are rare. Droughts seldom occur in the spring, but during the sum- 
mer dry spells are common, some of them lasting for several weeks. 

The average date of the last killing frost is about May 6 and of the 
first, about October 2. This gives an average frost-free season of 
about 149 days, which is ample for the maturing of all farm crops 
commonly grown. During the 20 years from 1895 to 1914, however, 
there were 3 years in which killing frost occurred 10 or more days 
Jater in the spring and more than 5 years in which frost occurred 10 
or more days earlier in the fall than the average date. From Octo- 
ber 1 to about April 1 the prevailing wind is from the northwest, 
and from April 1 to October 1 it is from a southerly direction. 
Strong winds are common, but tornadoes are rare. The relative 
humidity is regularly about 70 percent. 


AGRICULTURE 


Prior to 1870, the area now included in Keya Paha County was 
inhabited chiefly by Indians, trappers, and hunters. The early agri- 
culture, beginning about 1871, consisted almost entirely of cattle rais- 
ing. Water and grass were abundant; the rough forested land in the 
Niobrara and Keya Paha River Valleys afforded protection to the 
cattle during severe weather; there were no fences; the range was 
free; and cattle raising was very profitable. With the establishment 
of Fort Niobrara to the west in 1880 and the trail leading to this fort, 
the farming possibilities of this section became apparent. By 1885, 
farmers had taken up most of the better farming land under the 
Homestead and Timber Culture Acts, and by 1890 there were nearly 
4,000 inhabitants in the county. Most of the larger cattle herds were 
moved farther west or north. Much of the land in the county is poor- 
ly suited to cultivation, and cattle raising, which is now conducted on 
fenced ranches, has remained the most important source of revenue. 

Corn has been the most important cultivated crop since farming 
began. The acreage devoted to this crop, however, has always been 
exceeded by that used for native pasture and, except prior to 1890, 
by that used for wild hay. During the first fow years, when wheat 
was needed for food and for cash, this crop ranked next to corn in 
acreage, but, when conditions became stable and more livestock feed 
was needed, the acreage in oats soon exceeded that in wheat. 

The Federalcensus reports 571 farms in the county in 1935. These 
occupied about 95 percent of the total land area. Most of the farms 
range in size from 260 to 1,000 acres, and the average size is 825.4 
acres. About 150 of them exceed 1,000 acres, and several include 
5,000 or more acres. In 1929, crops were harvested on about 29 per- 
cent of the land. Wild hay occupied nearly half of the total crop 
acreage. 

Pern buildings are fairly good. The houses, as a rule, are one- 
story wooden structures, and most of them are kept in good repair. 


*Revp, W. G. FROST AND THE GROWING SEASON. U. S. Dept, Agr., Off. Farm Manage- 
ment, Atlas of American Agriculture * * * pt. 2, Climate, sec. 1, p. 9 (Advance 
sheets no, 2), illus. 1918. 
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Barns and other buildings are usually large enough to house the 
crops, except hay, which is generally stacked in the field. The 
Nebraska agricultural statistics show that in 1930, 19 farmhouses had 
modern heating plants, 56 had running water, 54 were equipped with 
electricity, and 177 had radios. Farms and ranches are fenced and 
cross fenced, mainly with barbed wire. Work animals include heavy 
draft horses and mules, although some farmers use tractors and 
trucks for the heavier farm work. There were 100 tractors, 122 
gas engines, 81 trucks, 554 automobiles, 22 grain threshers, and 2 com- 
bines on the farms in 1980. Farm machinery is of the most modern 
and labor-saving type. 

Farm labor during the last few years has been plentiful and unusu- 
ally cheap. Monthly wages range from $20 to $25 with board and 
lodging. Day labor is plentiful at $1 to $125. Corn shuckers 
receive 3 or 4 cents a bushel. Only a few farmers hire help. 

The 1935 census shows that owners occupy 58 percent, tenants 
41.2 percent, and managers 0.8 percent of the farms. According to 
the Nebraska agricultural statistics in 1930, 66 percent of the rented 
farm acreage was for cash and the remainder for a share of the crops. 
Under the cash system of rental, the tenant pays from $2 to $3 an 
acre for the better grade of farm land and $100 to $150 a section 
(640 acres) for pasture land. Under the share system, the owner 
receives one-third of the grain and usually one-half of the hay, and 
all labor, seed, and machinery is furnished by the tenant. Most ten- 
ants pay a lump sum for the use of pasture land and a share of the 
crop for the land used for hay. 

The selling price of individual farms and ranches ranges widely, 
depending on the character of the soil, surface configuration, drain- 
age, improvements, and location with respect to markets, 

Livestock raising is the most important industry. The value of all 
domestic animals, poultry, and bees on farms April 1, 1930, was 
$2,126,417. Cattle represent about 76 percent of the value of live- 
stock; horses, mules, and colts about 9.5 percent; and hogs about 10 
percent. The remaining 4.5 percent represents the value of chickens, 
sheep, goats, and bees, 

Table 3, compiled from the Federal census reports, gives the num- 
ber and value of all domestic animals and poultry in the county in 
1900, 1910, 1920, and 1930. 


TABLE 3.—Number and value of domestic animals and pouliry in Keya Paha 
County, Nebr., in stated years 


1900 1910 1920 1930 


Livestock 


Number | Value | Number| Value |Number!| Value |Number?| Value 


26, 886 $623, 045 31, 643 )$1, 522, 281 31,605 |$1, 622, 659 
8, 694 148, 155 16, 447 296, 383 16, 524 219, 017 

6, 491 669, 508 7, 822 365, 413 4,730 190, 819 

5, 787 1,616 219 2, 174 6, 131 43,376 

3 26, 998 14, 373 41, 846 27,892 | 444, 077 33, 499 
211 51, 925 388 28, 223 304 15,424 


1 Number on farms and ranges. 

3 Number on farms Apr. 1. 

3 Fowls 3 months old and over on farms and ranges. 
4 Chickens over 8 months old. 
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The livestock in general is of good quality. Most of the cattle are 
of grade stock, but the herds are generally headed by a purebred 
Hereford or Shorthorn bull. Practically all the beef cattle are raised 
locally. Most of them are shipped from the pastures as feeders when 
2 or 8 years old to the Omaha or Sioux City markets. Only a few 
are fattened with grain. 

Dairying receives little attention. Most farmers keep from 3 to 
10 milk cows, most of which are of mixed beef and dairy breeds, but 
no farm is devoted exclusively to dairying. Surplus dairy products, 
mainly cream, are sold in the local markets. 

Horses are raised on nearly every ranch in the county, and some 
ranches have herds of 50 or 60 head. The demand for horses, which 
had greatly declined following the World War, is now increasing, 
and horse raising is becoming very profitable. Practically all of 
the horses are of Percheron breeding. Most of them are used on 
local farms and ranches, though increasing numbers are being sold 
to farmers in eastern and southern Nebraska. 

Nearly every farmer raises from 20 to 60 hogs. The principal 
feed for hogs is corn, although alfalfa is an important hog feed, 
especially in the bottom lands. Some oats are fed to young pigs. 
All the hogs are of good stock, and there are several purebred herds. 
Duroc-Jersey, Poland China, and Hampshire are the leading breeds... 
Practically all of the hogs are fattened on the farms where they are 
raised. They are sold in Omaha and Sioux City. 

Poultry, mainly chickens, is raised on all farms, and many farmers 
maintain flocks of several hundred. The vane al breeds are 
Plymouth Rock, Leghorn, and Rhode Island Red. Turkeys are 
raised in large or small flocks by many farmers and on some farms 
are an important source of income. Most of the poultry products 
are sold or are exchanged for farm supplies. 

Practically all crops, with the exception of wheat, are used for 
feeding livestock or for home consumption. Prairie hay occupies 
the leading acreage, followed by corn, oats, alfalfa, rye, wheat, barley, 
sweetclover, and sorghum, ranking in acreage during most years in 
about the order named. 

Table 4, compiled from Federal census data, gives the acreage of 
the principal crops in this county during the census years, 1889 to 
1984, inclusive. 


Taste 4.—Acreage of principal crops in Keya Paha County, Nebr. 


Crop 1889 1899 1909 1919 1929 1934! 

Acres Acres Acres Acres Acres Acres 
COMscccceeccc see e ese ede ak tien ces eons eee 23, 397 585 31, 26 34, 620 37, 3 302 
Oats... 2, O51 1,575 11, 649 5 Ui, 187 74 
Wheat. 8, 531 8, 662 4, 548 1, 218 55 
Rye-.--. 638 2, 118 7,811 837 160 
Barley_-_--- 319 654 805 1, 564 60 
Potatoes. Ee 42’ 262 378 260 262 43 
All hay. . 28, 781 67, 333 76, 830 7A, 785 42, 281 
Wild hay.2 2-2 cove ssssoc secu ssect vests Sees lee se 21,774 61, 133 62, 039 62,175 39, 860 
Timothy. Pade tee sen outpaced |Sevet olen |e atetcee ee) 513 10Z: |2s-d2222| se. cece 
Clover. 32 2.2520-<-eseeee2 1 26 122 965 109 
Timothy and clover mixed, 209 602 487 |_..------ 
lfalfa. 2.22 225- 22522202522 3, 311 7, 557 8, 737 1, 608 
Millet and Hungarian gra: L16Ss so weescotus leetee ec eu teeese ete 
Other tame grasses...-.-... 674 5, 343 1,700 |--.-.-.-. 
Grains and legumes cut for h 3 060 701 613 


1 Acreage greatly reduced on account of drought in 1034. 
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Crop yields vary greatly from year to year, according to varia- 
tions in the amount and distribution of the precipitation and in the 
length of the growing season. They also vary widely on different 
soils, Over the county as a whole, however, average yields of the 
different crops over long periods are fairly uniform. 

Table 5, compiled from the Nebraska agricultural statistics, shows 
the average acre yields of the more important crops during the 19- 
year period 1912-30 and the approximate percentage of the land 
devoted to each crop in 1980. 


Tape 5.—Average acre yields of the more important crops in Keya Paha County, 
Nebr., during the 19-year period 1912-80 and the approximate percentage of the 
land devoted to these crops and other uses in 1930 


Average Area in Average in 
Crop reg crop in Crop ae a crop in 
inclusive) | 1830 Inclusive) | '®8 
Bushels Perce 
COMM cools su ca ecee veces 20.3 8.5 || Alfalfa. ...----.--.--------- 
Spring wheat. 9.8 -3 || All other cultivated crops 
Winter wheat 14.3 »l || Wild hay..--......... = 
iS) 24.4 2.6 || Range and pasture...... 
12.5 1.4 || Woodland not pastured - __- 
oie 22.7 5 
ness 69,9 ol 


1 Taken from the Federal census for 1930. 


Soil management and cropping practices on the cultivated land 

of the county are similar to those generally followed throughout 
northern Nebraska, 
_ Corn is planted in May, usually with a corn lister, as listed corn 
is thought by most farmers to be more drought resistant than that 
planted in checkrows. It is cultivated three or four times during 
the season and is laid by in July, receiving no further attention until 
harvest. The crop matures in September or early October. Most of 
it is husked from the standing stalks, and afterward cattle and horses 
are pastured on the fields. On most farms some corn is cut for 
winter fodder. Seed corn is not, as a rule, carefully selected, al- 
though most of it is gathered from corn which has been grown in 
the locality for several years and has become adapted to the local 
climate and soils. Corn usually follows wheat or oats in the rota- 
tions, except on sandy land unsuited to these crops, where it follows 
sweetclover or rye. Many farmers plant corn on the same land many 
years in succession, 

Oats, the leading small grain, are mostly of the early maturing 
types. The Kherson variety or strains of it, such as Nebraska No. 21, 
are grown chiefly. The seedbed for oats generally is prepared by 
disking, although on the heavier soils plowing and harrowing may 
also be necessary. The seed is planted with a press drill early in 
April, and the better yields are obtained from early seeded oats. 
The crop matures in July and is cut with a binder or header, de- 
pending on the length of the stems. It is either shocked or stacked 
for threshing. This crop is seldom grown on the same land 2 years 
in succession, It generally follows corn, alfalfa, or sweetclover in 
the rotations. Most of the oats are fed on the farms where produced, 
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to work animals, colts, and calves. The straw has a rather high 
value for feed and is usually stacked at threshing time. 

Spring wheat is planted at about the same time and in the same 
manner as oats, and winter wheat is planted in the fall. The wheat 
crop ripens and is cut and stacked or shocked in July. Most of it is 
sold immediately after it is threshed. Spring wheat occupies the 
greater acreage. Ceres and Marquis are the important spring vari- 
eties; and Turkey, Kanred, or improved strains of Turkey, such as 
Nebraska No. 60, are the favorite winter varieties. 

Rye is planted on the more sandy soils where it is practically the 
only small-grain crop. Most of it is grown for grain, although some 
is used for temporary fall and spring pasture, especially for brood 
sows and pigs. When grown for grain, it is seeded and harvested 
jn the same manner as winter wheat. The grain is fed chiefly to 
hogs. Rosen is the most popular variety of rye. 

Barley occupies only a small acreage. This crop ranks next to corn 
in terms of feed produced an acre, and its acreage could be extended 
profitably, especially on the finer textured and well-drained soils. 
Feeding tests have shown that coarsely ground barley is 90 percent 
as good as corn in a fattening ration. The grain is planted early 
in the spring in the same manner as oats. Most of the barley is of 
the smooth-bearded varieties, such as Comfort and Glabron. 

Alfalfa is the leading tame-hay crop. The seed commonly is 
broadcast on plowed, disked, and harrowed stubble land, early in the 
spring, often with oats or barley as a nurse crop. Nebraska-grown 
alfalfa seed is ordinarily used, and a field of alfalfa is allowed to 
remain as long as the yield is satisfactory. Yields in the uplands 
decrease more rapidly than those in the bottom lands. Corn or oats 
generally follows alfalfa in the rotations. 

Sweetelover occupies only a small acreage. It is used chiefly for 
pasture and to some extent for hay. This crop has an unusually 
wide adaptation. It thrives on comparatively wet or dry soils and 
on soils of either heavy or light texture. It is very valuable for soil 
improvement, and its acreage could be profitably extended on both 
sandy and clayey soils. The roots are large, and they decay rapidly 
at the end of the second year’s growth. This crop not only adds 
organic matter to the soil but, in common with other legumes, has 
the power of extracting nitrogen from the atmosphere and storing 
it in the nodules on its roots. It is a good soil builder and is 
especially valuable on unstable sandy soils or on soils subject to 
severe erosion. It also helps to loosen compact clayey soils because 
its roots, on decaying, leave an intricate network of passageways 
which inerease the friability and aeration of the soil. The seedbed 
for this crop is prepared and the seed is planted in the same manner 
as for alfalfa. 

Wild hay occupies nearly as large an acreage as all the cultivated 
crops combined. It is produced chiefly in the areas where the relief 
allows the use of farm machinery but where the soils are too sandy, 
unstable, or droughty for good yields of cultivated crops or are so 
heavy and intractable that they can be cultivated only with difficulty. 
Some wild hay is produced in local poorly drained areas on the 
bottom lands. The chief hay grasses on the sandy soils are Stipa, 
or needlegrass, and sandgrass, whereas the chief hay grasses on the 
silty or clayey soils are grama, wheatgrass, and little bluestem. The 
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poorly drained soils produce a rank growth of coarse, moisture-lov- 
ing grasses which give the highest hay yields, but the hay produced 
on the uplands has a higher value for feeding. Most of the wild 
hay is stacked in the field and hauled to the feed lots as needed. 
Practically all of it is fed within the county to cattle and horses, 
generally on the farm where produced. ae. . 

Commercial fertilizer is not used. The limiting factor in crop 
production throughout most of the county is moisture and not 
fertility of the soils. Some farmers apply barnyard manure to the 
bottom-land soils, and although it increases crop yields, the supply 
is seldom sufficient for more than a small part of the land. en 
applied to sandy soils of the uplands or terraces, the manure de- 
composes slowly in the rather dry surface-soil layers and does not 
greatly benefit the crops. 


SOIL-SURVEY METHODS AND DEFINITIONS 


In soil-survey procedure soils are classified according to those 
characteristics, both physical and chemical, which can be deter- 
mined by observation, examination, and simple tests in the field. 

Excavations are made at frequent intervals, and the nature of the 
soil is carefully observed. It will be noted that each excavation 
exposes a series of layers or “horizons”, and the entire section from 
the surface down is known as the “soil profile.” The classification 
is based on such internal characteristics of the soil profile as color, 
structure, and texture and such external features as drainage, relief, 
and stoniness. The vegetation—either native vegetation or farm 
crops—is observed, and its correlation with the soils is studied. In 
this way the natural productivity of the soil and its adaptation to 
various crops can be determined or estimated with a fair degree of 
accuracy. In classifying virgin lands which may be brought under 
cultivation, the observation of like soils now under cultivation is an 
important part of the work. 

Three units are commonly used in the field mapping of soils: 
the series, type, and phase. Most important of these is the series, 
which is a group of soils having certain features in common, in- 
cluding color, structure, thickness, and chemical composition of the 
horizons of the soil profile, essentially the same natural drainage 
conditions, and in most instances similar relief and nature of parent, 
material. The series are given geographic names taken from loca- 
tions near which they were first identified. Valentine, Holt, O’Neill, 
Hall, Boyd, and Cass are names of soil series in Keya Paha County. 

The soil texture—the size of the soil particles and the relative 
amounts of the particles of different sizes—may vary somewhat 
within a series. As texture is a characteristic that has importance 
in determining the use to which a soil is put and the ease with which 
it may be tilled, it is taken into consideration in soil classification. 
The soil types are classified according to the texture of the surface 
soil. Thus the class name of the soil texture, such as sand, loamy 
sand, sandy loam, loam, silt loam, clay loam, silty clay loam, and 
clay is added to the series name to give the complete name of the 
soil type. For example, Boyd clay loam and Boyd fine sandy loam 
are types within the Boyd series. Except for the texture of the 
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surface soils, these soils have approximately the same general 
characteristics. 

A phase of a soil type is a soil which varies from the type in some 
minor characteristic that may have special practical significance. 
Difference in relief, depth of soil material, and content of gravel or 
stone are frequently the bases for phase separations. These differ- 
ences may not materially influence soil character but may be of great 
significance in land use. 


SOILS AND CROPS 


The soils over the greater part of the county are better suited for 
native pasture or hay than for grain or tame-hay crops. There are 
numerous bodies of good farming soils scattered throughout the 
county, but the more extensive soils are either so sandy, gravelly, or 
shallow that they are rather droughty or have too uneven surfaces for 
the efficient use of farm machinery. According to the Federal cen- 
sus, about 16 percent of the total land area of this county was used 
for cultivated crops in 1980; about 13 percent was used for wild hay; 
and most of the rest for grazing land. The soils nearly everywhere 
will support from fair to heavy growths of nutritious grasses. Wild 
grase for pasture and hay is the foundation of cattle raising, on which 
the prosperity of the county largely depends. Except for the small 
quantity of wheat sold for cash, all the ae and tame-hay crops are 
grown to supplement the feed supplied by native grasses. 

The soils used for grazing occupy large or small tracts in nearly 
all parts. Most of them have thin topsoils which are rather low 
in organic matter. The largest tract of grazing land includes the 
broad strip of rough broken land which extends nearly across the 
county on the north slope of the Niobrara River Valley. Little of 
the land in this strip is cultivated. Other large tracts used prin- 
cipally for grazing land, but which include numerous small bodies 
where the soils are suitable and used for cultivated crops, are on the 
smooth or rolling uplands in the northern part of the county. Some 
of the largest tracts are very sandy and unstable soils in Burton, 
Mills, and Keya Paha Precincts and soils which are underlain at 
slight depths by bedrock or coarse gravel in Holt and Norden Pre- 
cincts. The sandy or gravelly soils in the northern parts of Custer, 
Pine, and Simpson Precincts, and rough broken land, composed 
largely of Pierre shale, north of Keya Paha River, also comprise 
much of the grazing land. 

Most of the wild hay is cut from fenced fields within areas that 
are used principally for grazing. The soils suitable for growing 
wild hay are very sandy, as a rule, and are similar in a general way 
to the surrounding grazing land, but generally they occupy the 
lower positions where the moisture supply is most favorable, the 
topsoil darkest, and the grass cover thickest. Much wild hay is cut 
from pockets or depressions in the sandy uplands where the water 
table lies near the surface, as in parts of Simpson, Mills, and Keya 
Paha Precincts, and from the more poorly drained parts of the bot- 
tom-land soils. Most of the poorly drained hay-producing soils have 
very dark topsoils containing an abundance of organic matter. Some 
wild hay is produced on gentle well-drained slopes within areas of 
rough broken land, particularly on the extensive heavy clay soils 
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north of Keya Paha River and on the lower valley slopes along 
Niobrara River. This hay is generally of better quality than that 
produced on sandy or poorly drained soils. . 

Of the cultivated crops, corn occupies the leading acreage on most 
of the soils suited for the production of grain or tame hay. This 
is due partly to the fact that corn gives satisfactory yields under a 
wider range of soil and moisture conditions than most other crops 
but largely because corn is needed to feed the work animals an 
hogs and to help carry the range cattle through the winter. Oats, 
also needed for feed, especially for horses, colts, and calves, are grown 
on some of the finer textured and better drained soils of the uplands 
and terraces, but seldom on sandy soils or soils which constantly 
remain moist. Although oats rank next to corn in total acreage, 
they occupy only one-sixth to one-third as much land. 

The grain and tame-hay crops are produced on the soils of the 
bation lands on the finer textured soils of the terraces, and through- 
out the uplands wherever the soils and moisture supply are favor- 
able. One of the largest and most productive farming areas in the 
uplands oceupies a few square miles in the northeastern part of the 
county. Here the sandy or gravelly material, which constitutes the 
gees part of most upland soils, is covered to a depth of a few 

eet by silty loess that is highly retentive of moisture. The soils 
developed from this loess have thick dark topsoils well supplied with 
organic matter. They are productive and well suited to all the crops 
commonly grown. 

Small areas of clayey soils developed on heavy Pierre shale in the 
uplands north of Keya Paha River are suited to and used for the 
production of grain and tame-hay crops, where the land is not too 
rough for cultivation. These soils are not so productive, as a rule, 
as those developed on loess, because their high content of clay tends 
to cause excessive shrinking and cracking in dry weather with conse- 
eas injury to say roots. In seasons of normal rainfall, however, 
the clayey soils produce good yields of corn, small grains, and sweet- 
clover, especially where the topsoil is mixed with or is thinly cov- 
pan by sandy material. The sand acts as a mulch and retards soil 

rying. 

In addition to the silty and clayey soils of the uplands, there are 
numerous small areas of sandy soils on which certain cultivated 
crops do well. Most of the Jatter occupy slightly depressed situa- 
tions where moisture conditions are most favorable and where the 
topsoils are well supplied with organic matter. Some of them con- 
tain an abundance of silt, especially in their subsoils, and retain 
moisture well. Others, although composed almost entirely of sand, 
have a water table within reach of crop roots. The more silty soils 
are used for all crops suited to the climate, and the more sandy ones 
and those with a high water table are used chiefly for corn, Rye and 
sweetclover also are grown on the sandy soils, but the total area 
devoted to these crops is small. 

The soils of the bottom lands, except those in poorly drained situ- 
ations, are used mainly for corn and alfalfa. Most of them are 
composed largely of sand, but nearly all contain an abundance of 
organic matter in their topsoils which are very dark. The only ones 
with light-colored surface layers have developed from the most re- 
cently deposited sandy sediments and are too young to have accu- 
mulated much organic matter. Owing to their low position, the 
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bottom-land soils receive considerable run-off from the higher levels, 
and this, together with water received ata precipitation, ae 
them a higher moisture supply than any of the soils on uplands or 
terraces, except some of those in depressions. Although well suited. 
to corn and alfalfa the bottom-land soils are not, as a rule, well 
adapted to small grains. The latter crops grow well, but, owing to 
the abundant moisture, they generally produce a rank growth of 
vegetation, mature late, and yield rather low. ; ; ; 

n this report, the soils are grouped, on the basis of their suita- 
bility for growing various common crops of the area, as follows: (1) 
Soils suitable for the production of corn and oats; (2) soils suitable 
for the production of corn and alfalfa; (3) soils suitable only for 

rass. This grouping is not intended to imply that the crops men- 
tioned in connection with a particular grup are the only ones which 
can be or are produced on the soils of that sro, Under a more 
intensive farming system most crops adapted to the climate could 
be grown on nearly all of the soils in the county, except those which 
have too broken relief for cultivation. Even under the present sys- 
tem, some of the cultivated crops are grown successfully on areas of 
soils here classed with the group suitable only for grass. Likewise, 
native pasture or hay may be grown on soils suitable for the produc- 
tion of corn and oats or those suitable for the production of corn and 
alfalfa. Such exceptions, however, are the result of especial farm re- 
quirements. Over the county as a whole, larger returns are ob- 
tained in the long run from soils used for the crops or combination 
of crops for which they are best suited. The grouping here used 
is based not only on soil and crop adaptations but also on those soil 
characteristics which are responsible for these adaptations and on 
the surface features and drainage conditions of the soils. The soils 
included in the several groups mentioned are not confined to any 
particular part of the county, but some soils in each group occur in 
small areas surrounded by soils of other groups. 

In the following pages, the various soils in the different groups 
are described and their cropping possibilities are discussed. The 
soil map accompanying this report shows the distribution of the 
soils, and table 6 gives their acreage and proportionate extent. 


TABLE 6.-—-Acreage and proportionate extent of the soils mapped in Keya Paha 
County, Nebr. 


Per- Per- 
Type of soil Acres | cont Type of soil Acres | cont 

Marshall loam, sandy-substratum Vajentine sand.......------------- 92,096 | 18.5 

hase. 1.1 |) Valentine loamy sand-. -{ 2,112 4 

Dune sand.....------- -| 28, 744 4.8 

- .§ {| Thurman loamy sand. -| 25, 152 5.1 

a 3.6 || Holt loamy sand_-__-___.-- 3 , 832 5.0 

3 1.6 }| Holt loamy sand, shallow p. -| 38, 144 aT 

4 7 42: 1.8 || Holt loamy sand, hilly phase......} 18, 680 3.2 

Thurman fine sandy loam. -| 9, 280 1.9 }| O'Neill loamy sand_____._. -| 11, 264 2.3 

O'Neill loam, upland phase... -| 2,432 -§ [| O'Neill loamy sand, upland phase.} 34, 752 7.0 

Ewing sandy loam_........ -| 4,480 -9 || O'Neill sandy loam, upland phase.| 8, 320 17 

Verde] clay loam. .-_-. 2, 496 6 || Sparta sand..--...20---- oe eee 1,728 3 
Verdel fine sandy loam... 3, 200 -6 || Cass and Valentine loamy sands, 

Hall loam... ....-...-. 6, 272 13 undifferentiated... ---| 9, 280 1.9 

O'Neill fine sandy loa: 6, 628 1.3 |; Butler silty clay los 64 el 

Cass loamy fine sand_. 35, 584 7.2 || Sarpy sand__-. 6, 016 1,2 

Cass fine sandy loam-._. 11,776 2.4 || Riverwash __. 64 ol 

Lamoure fine sandy loam... 4, 224 8 ————_|-—— 

Rough broken Jand...-....-..2--.-. 74,624 | 15.0 Total....---...--------------| 496,000 |---... 

ee ee re oe eS 
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The soils classed with this group occupy 76,544 acres, or 15.3 
percent of the total area of the county. They cover only about one- 
fourth as large an area as the “grassland soils”, but they produce 
most of the grain and tame hay. The group includes the Marshall 
and Verdel soils; Ewing sandy loam; Hall loam; the thicker, darker, 
and more level types of the Holt and Boyd soils; and the finer tex- 
tured O'Neill and Thurman soils. All are in the uplands except Hall 
loam and a part of the O’Neill soils, which are on the terraces. They 
have nearly level surfaces, except the Boyd and Holt soils which are 
strongly rolling or hilly in places. 

The soils belonging to this group have accumulated rather large 
amounts of organic matter and in most places have darker and 
thicker topsoils than the soils of the grassland group. The Marshall, 
Ewing, Hall, and Boyd soils are fine textured and highly retentive 
of moisture. The other soils are very sandy but contain some silt 
and clay. This finer material, together with the organic matter, 
enables these sandy soils to hold moisture fairly well and prevents 
excessive wind erosion if reasonable care is taken in managing the 
land. The Hall, Boyd, and Holt soils of the group contain an 
abundance of lime. 

During most years, corn is grown on about 50 percent of the area 
occupied by the soils of this group and oats on about 7 percent. 
The combined acreage of all other cultivated crops is about equal to 
that of oats. The uncultivated land is occupied by building sites 
or is included in small pastures for the milk cows and work animals. 
On the finer textured soils of the group, the percentage of the land 
in corn is lower, and that in oats is higher. This is because nearly 
all of the oats are grown on the finer textured soils, whereas corn is 
grown rather extensively on all the soils. Most of the wheat and 
barley are produced on the finer textured soils, but rye and sweet- 
clover, which generally occupy small fields, are grown more exten- 
sively on the sandy soils. Alfalfa is grown locally on the soils of 
this group, chiefly on the finer festitacl: ones. This crop does fairly 
well on Hall loam, but the upland soils return rather low yields, 
especially after the first 3 or 4 years. Alfalfa has an unusually deep 
root system and requires an abundant and continuous moisture sup- 
ply for good growth. It thrives fairly well on the upland soils until 
its roots have exhausted the interna] accumulation of moisture, after 
which yields decline because alfalfa cannot make its optimum growth 
in this section on the moisture supplied by rainfall alone. This con- 
dition does not prevail on upland soils which are underlain by a 
water table at a slight depth or on the soils of the bottom lands, 
classed with the group of corn and alfalfa soils. In these soils alfalfa 
roots are able to reach an inexhaustible moisture supply. 

Marshall loam, sandy-substratum phase.—Marshall loam, sandy- 
substratum phase, is one of the most productive soils of the uplands 
in the county. It covers rather large areas in the vicinity of Jamison 
and southeast of Springview. Small bodies lie southwest and south- 
east of Norden and south of Brocksburg. 

The surface is nearly level or gently undulating. This soil occupies 
some of the highest positions in the county and has good sarees 
and internal drainage. It has developed from light-colored loess, 
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only thin remnants of which remain. The loess was originally com- 
posed almost entirely of silt, but the soil developed from it has 
accumulated rather large amounts of wind-blown sand and some 
gravel and has lost the smooth silty texture of the parent material. 

The 8- to 12-inch topsoil is well supplied with organic matter and 
is very dark. It contains rather large quantities of fine sand and 
medium sand and a few pebbles but is composed largely of silt 
which, together with the organic matter, makes it stable. The sub- 
soil is slightly sandy silt which is brown in the upper part and light 
grayish brown in the lower. At a depth ranging from 26 to 40 
inches, it is underlain by loose gray sand or a mixture of sand and 
gravel. The soil contains little lime carbonate but apparently has 
enough for crop needs. : 

The slight depth to the underlying sand makes this soil less reten- 
tive of moisture than most of the soils developed from loess in eastern 
and southern Nebraska. It is not droughty, however, and, except in 
seasons of unusually low moisture, is very productive. It can be 
tilled under a wide range of moisture conditions and is adapted to 
all the crops commonly grown. Practically all the land is under 
cultivation. Corn and oats, in the proportion of about 3 acres of the 
former to 1 of the latter, are the chief crops. Other small grains, 
including wheat, barley, and rye, and tame hay crops, mainly alfalfa 
and sweetclover, occupy small acreages. 

Crop yields vary widely, depending on the rainfall. Average acre 
yields of corn are about 20 bushels, oats about 22 bushels, wheat 
about 11 bushels, barley about the same as corn, and rye about the 
same as wheat. Alfalfa yields about 2 tons an acre during the first 
4 or 5 years, after which the yields decline as on nearly all upland 
soils in Nebraska, probably because the available moisture in the 
deeper soil layers is exhausted. 

Marshall fine sandy loam, sandy-substratum phase.—The sandy- 
substratum phase of Marshall fine sandy loam differs from the corre- 
sponding phase of Marshall loam only in that its topsoil layer con- 
tains a little less silt and more fine sand and in that it is slightly 
looser. The higher content of sand makes this soil easier to handle, 
especially when moist, but does not noticeably reduce the water- 
holding capacity or impair its resistance to wind erosion. This soil 
occurs in the same general localities as the loam but is less extensive. 
Few of the bodies exceed 200 acres in size, and most of them are 
much smaller. Nearly all the land is under cultivation. The sur- 
face features, crop adaptabilities, and productivity of this soil are 
nearly the same as those of the sandy-substratum phase of Marshall 
loam, and the two soils are regarded with equal favor for general 
farming. 

Holt fine sandy loam.—Holt fine sandy loam occupies numerous 
small areas in the uplands in nearly all parts of the county. The 
largest areas, some exceeding 640 acres, are in Norden Precinct. In 
the other precincts, few bodies exceed 300 acres. The total area— 
18,048 acres—is far greater than that of any other soil of this group. 

This soil differs from Holt loamy sand of the group suited only to 
grass in that it has a finer textured and more stable topsoil. In com- 
mon with all the Holt soils it has developed from light-colored 
loosely cemented sandstone with a high content of lime. 
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The relief ranges from nearly level to strongly rolling, and most 
of the soil occupies undulating areas. There are fairly steep slopes 
on the valley sides of some of the drainageways, but practically all 
of the land may be cultivated. Surface drainage is well developed 
but not excessive except locally on some of the valley sides. Internal 
drainage is good. ; ; : ee a8 

The topsoil averages about 9 inches in thickness, but it is thinner 
on the steeper slopes where erosion is severe and moisture penetra- 
tion is less. It is well supplied with organic matter and is dark. 
The color of the surface soil is slightly darker in the eastern than 
in the western part of the county. The topsoil varies in texture from 
fine sandy loam to very fine sandy loam, the former texture pre- 
dominating. The subsoil consists of a mellow mixture composed 
largely of silt and very fine sand. It is brown in the upper part 
where stained by organic matter washed down from the topsoil and 
is light gray or almost white in the lower part. It is very limy, 
especially beneath the brown layer. Below a depth of 3 feet is the 
light-colored limy sandstone from which the soil has developed, but 
in many places it is much nearer the surface. Sandstone outcrops 
in places on the steeper slopes. 

Except in places where the sandstone is near the surface of the 
ground, Holt fine sandy loam is nearly as productive as the Marshall 
soils, It is well suited for all crops commonly grown in the county, 
and about 60 percent of it is under cultivation. Corn, oats, and 
wheat, ranking in acreage in the order named, are the leadin 
crops. Smaller and less accessible areas and patches where sand- 
stone lies at slight depths are used for pasture or hay land, for 
which they are as well suited as most of the finer textured soils on 
the uplands. 

Boyd clay loam.—Boyd clay loam in this county is developed from 
weathered heavy Pierre shale which has been exposed by erosion. 
It occurs in comparatively small bodies on the uplands north of 
Keya Paha River and on the lower valley slopes in the Niobrara 
River Valley. Only a few areas exceed 200 acres, and most of them 
are less than 160 acres. Because of the large number of areas, how- 
ever, Boyd clay loam is one of the more extensive soils of this group. 

The greater part of this soil occurs on gentle or fairly steep slopes, 
but some of it, especially north of Keya Paha River, extends over 
divides between drainageways. The surface in general is strongly 
rolling or hilly. Surface drainage is everywhere well established. 
Over most of the soil, run-off is rapid and erosion is rather severe. 
Internal drainage is good but rather slow, owing to the heavy clayey 
texture of the subsoil. 

The topsoil contains much clay but has sufficient silt, sand, and 
organic matter to give it the texture of a clay loam or silty clay 
loam. It ranges in thickness from a few inches to more than a foot 
and in organic matter content from very low to high. This layer is 
thinner and contains less organic matter on steep slopes than on 
gentle slopes or on broader divides. The upper part of the subsoil 
1s composed almost entirely of clay. The lower part, at a depth rang- 
ing from 25 to 36 inches, is a mixture of clay and shale. The shale 
increases with depth and grades into the parent Pierre shale forma- 
tion, generally within a depth of 5 feet. The subsoil is limy through- 
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out and is more friable than might be expected from its clayey tex- 
ture, because much of the lime occurs as fillings in numerous seams 
and cracks, thereby giving considerable porosity to the otherwisa 
almost watertight clay. 

The color of the soil varies. In localities where the relief has 
favored the accumulation of a large amount of organic matter the 
topsoil is very dark or almost black. On the steeper slopes where 
the content of organic matter is low, the color of the topsoil con- 
forms closely to that of the parent shale. In most places this shale 
is dark olive drab or almost black, but locally it includes light- 
colored beds, some of which are fairly thick. In eroded areas, the 
topsoil is dark where the soil has developed from darker colored 
Pierre shale beds and is gray or almost white where the soil has de- 
veloped from light-colored beds. The subsoil ranges from light to 
dark, also depending on the color of the shale from which it has 
developed. In most places it contains numerous rusty-brown 
splotches, streaks, and spots. 

Although the surface of nearly all this soil allows tillage, the land 
is difficult to handle except under the most favorable moisture con- 
ditions, and only about 50 percent of it is under cultivation. The 
cultivated land is used for the same crops as the sandy-substratum 
phase of Marshall loam. In wet years, yields compare favorably 
with those obtained on that soil. In dry years, however, all grain 
and tame-hay crops return low yields hetanise the shrinking and 
cracking of the clay breaks the roots and exposes them to drought. 

The rest of the land is used for native-pasture and hay land. 
The grass will support a cow and a calf on each 8 acres or yield 
about one-fifth ton of hay an acre. The hay is of good quality and 
consists largely of grama, bluestem, and wheatgrass. 

Boyd fine sandy loam.—Boyd fine sandy loam occurs throughout 
the uplands where the soil has developed from the Pierre shale for- 
mation but has received more or less wind-blown sand and as a result 
has a sandy topsoil. It occupies numerous small areas in the north- 
eastern tee of the county and on the Niobrara Valley slopes in 
the southeastern part. Most, of the areas cover less than 160 acres 
each. Its total area is slightly less than that of Boyd clay loam. 

The relief ranges from nearly level to steeply sloping but is 
nearly everywhere suited to the use of farm machinery. All the soil 
is well drained. Only a small part of it is subject to severe erosion. 

The topsoil is well supplied with organic matter and is very dark, 
especially in the upper part. It is everywhere more or less sandy 
but varies in thickness and texture. In most places this layer is 
similar to the corresponding one in Holt fine sandy loam. It is very 
dark grayish-brown mellow fine sandy loam to a depth of 9 or 10 
inches. In a few places, however, wind-blown sand has accumulated 
in such large quantities that the topsoil has taken on the texture 
of loamy sand and in places is 15 or 18 inches thick. In these places 
only the upper part of the topsoil is dark, and the rest is brown or 
light brown. The subsoil is similar to that of Boyd clay loam. It 
is composed of dense clay in the upper part and a mixture of clay 
and shale in the lower part. It varies in color. 

About 65 percent of this soil is under cultivation. The same crops 
are grown as on the Marshall soils, but yields are from one-fourth to 
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one-half lower than those obtained on the sandy-substratum phase of 
Marshall loam. The topsoil in most of the cultivated areas is not too 
sandy for small-grain crops which do well. The soil has an unusu- 
ally high capacity for storing moisture, because the moderately sandy 
topsoil absorbs the rainfall and the underlying heavy clayey shale 
prevents loss of moisture through seepage. : 

Areas in which the topsoil is too sandy to be stable after the orig- 
inal sod is removed and those that are too small or inaccessible to be 
successfully farmed, are covered with a fairly heavy growth of grass, 
They have a much higher value for pasture and hay ‘land than Boyd 
clay loam. They occupy only a small part of the farms on which 
they occur, however, and are of minor agricultural importance. 

Thurman fine sandy loam.—Thurman fine sandy loam occupies 
small areas throughout the sandy uplands in all parts of the county. 
Only a few areas exceed 160 acres, and most of them are much 
smaller. They are most numerous in McGuire, Keya Paha, and Mills 
Precincts. 

This soil has developed from sand formerly covered with loess. 
A large proportion of silt has become incorporated in its surface 
layer, probably during the removal of the loessial cover. It resem- 
bles Thurman loamy sand except that its topsoil is finer textured and 
more stable, 

The relief ranges from nearly level to gently undulating. Drain- 
age channels are not established because the precipitation is absorbed 
by the soil. 

The topsoil, to a depth ranging from 8 to 12 inches, is very dark 
loam, fine sandy loam, or erat sandy loam, containing an abun- 
dance of organic matter. The subsoil is composed mainly of fine 
sand and medium sand, but it contains a small amount of silt which 
holds the sand grains together loosely and makes the material a little 
more retentive of moisture than the subsoil of Thurman loamy sand. 
It is brown in the upper part from stains of organic matter leached 
from the topsoil but becomes much lighter with depth, and at a depth 
ranging from 30 to 36 inches below the surface is light grayish 
brown. There is little lime in the soil, but apparently enough for 
crop requirements. 

All this soil is under cultivation, with the exception of a few small 
inconveniently located areas. Most of it is used for corn, although 
all the crops commonly grown are produced on it. The soil can be 
cultivated under almost any moisture condition without danger of 
puddling or blowing. This is one of the first soils in this group to 
warm and can be seeded to crops several days earlier than the silty 
or clayey soils. It is not so well supplied with plant nutrients as 
the finer textured soils, and cultivated crops usually yield from one- 
fourth to one-third less than on the Marshall soils. 

O'Neill loam, upland phase.—The upland phase of O’Neill loam 
occupies an area of about 1,200 acres in Custer Precinct southeast of 
Spuieyey and occurs in small and widely scattered areas in some 
other precincts. Its total area is small. 

The land is nearly level or gently undulating. No drainage chan- 
nels are established, owing to the rapid absorption of moisture, and 
there is practically no run-off. 

This soil has developed from gravel beds similar to those from. 
which the upland phase of O’Neill loamy sand was formed. It dif- 
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fers from that phase only in that its surface layer contains much 
more silt. and is consequently finer textured, more coherent, and less 
subject to destructive wind erosion than the corresponding Jayer of 
O'Neill loamy sand, upland phase. 

The topsoil, which ranges from 9 to 12 inches in thickness, is fri- 
able throughout and very dark, owing to an abundance of organic 
matter. The subsoil consists almost entirely of gravel and coarse 
sand, is very porous, and has little capacity to retain moisture. It 
is brown in the upper part and light brown or gray in the lower part. 
In most places, the sand and gravel mixture extends to a depth be- 
yond 6 feet, but locally the gravel practically disappears at a depth 
of 4 feet, leaving only fine sand or medium sand in the lower part of 
the subsoil. Neither the topsoil nor subsoil contains much lime, 
though Hime is not actually deficient. 

In dry years crops on this soil suffer from drought, owing to the 
coarse porous character of the subsoil. The fine-textured dark stable 
topsoil, however, furnishes enough moisture for good yields of most 
tame-hay and grain crops during seasons of normal or heavy pre- 
cipitation. About 70 percent of the soil is under cultivation. Corn 
and oats occupy approximately equal acreages. Smaller acreages, in 
the order named, are planted to wheat, rye, barley, and sweetclover. 
Tn average years, small-grain crops mature before the topsoil mois- 
ture supply is exhausted and yields are nearly as high as on Marshall 
loam, sandy-substratum phase. Corn and sweetclover, which require 
more moisture than small grains, usually suffer from drought dur- 
ing midsummer and late summer, and yields of these crops average 
much lower than on the sandy-substratum phase of Marshall loam, 
especially in dry years. In wet years all crops do as well on this 
soil as on the Marshall soils. The unctltivated areas are in small 
pastures for work animals and milk cows. They support an excellent 
cover of grass and are well suited for grazing. 

Ewing sandy loam.—Ewing sandy loam occupies small widely 
scattered areas in the uplands. The labuest area, comprising about 
400 acres, is in Custer Precinct, about 2 miles southeast of Spring- 
view. Few of the remaining areas exceed 100 acres, and most of 
them are less than 50 acres in extent. 

This soil occurs only on nearly level areas or in slight depressions; 
it all lies a little below the surrounding land. Surface drainage 
channels are not established. AJl surplus surface water is absorbed 
and, although internal drainage is slow, the soil is seldom too wet 
for cultivation even during seasons of heavy precipitation. 

The 10-inch topsoil is very dark loam or loamy sand, containing 
an abundance of organic matter and sand and a few gravel. In most 
places the material contains sufficient silt, clay, and organic matter 
to be classed as sandy loam, and it is included with this type on the 
soil map. The subsoil, which ranges in thickness from 15 to about 
36 inches, is much more compact than the topsoil and in many places 
attains the density of claypan. It is brown in the upper part and 
light gray in the lower. In most places the subsoil is composed 
largely of silt and clay, but it everywhere contains considerable sand 
and scattered gravel and in many places is dense sandy clay. Locally 
it is a mixture of sand and gravel firmly cemented with clay, It 
rests on loose gray sand or a mixture of sand and gravel, which 
extends below a depth of 6 feet. The soil contains little or no lime. 


SOIL SURVEY OF KEYA PAHA COUNTY, NEBRASKA a1 


All the larger areas are cultivated. In places where the topsoil is 
unusually sandy and consequently unstable, the land is used almost 
entirely for corn. Where the topsoil is finer and more stable, all 
crops common to the county are grown, including wheat, oats, barley, 
rye, and alfalfa. None of this soil is droughty, because the topsoil 
is sufficiently porous to absorb all the precipitation and the heavy 
subsoil prevents excessive loss of moisture through seepage. Yields 
of cultivated crops are from 30 to 40 percent lower than those ob- 
tained on the best upland soils of the general region, but the virgin 
areas support almost as heavy a growth of grass as any of the upland 
soils. This soil occupies only a small part of any one farm and is 
therefore of minor agricultural importance. 

Verdel clay loam.—Verdel clay loam occupies small areas and nar- 
row broken strips on valley benches along Keya Paha River and some 
of its tributaries. A few areas also occur on benches along Niobrara 
River in the southeastern part of the county. The areas are numerous 
but few exceed 160 acres in size, and their total extent is small. 

This soil has developed from Pierre shale, similar to that under- 
lying the Boyd soils of the uplands, and has been transported by 
streams and deposited along their courses when they were flowing at 
higher levels. Later entrenchment of stream channels left the de- 
posits as terraces or bench forms, and subsequent weathering, accu- 
mulation of organic matter, and other soil-forming processes pro- 
duced the present soil. The benches occur as several distinct levels, 
their height depending on the level of the streams at the time the 
deposits were made. Al] are less than 70 feet and most of them are 
only 15 or 20 feet above the present valley floors. They are nearly 
level, but there is sufficient slope to afford ample surface drainage. 
Internal drainage is adequate but rather slow. Most of the older and 
higher benches aaa been destroyed by erosion or only small rem- 
nants of them remain. None of the benches now occupied by this 
soil is subject to destructive erosion. 

This soil is composed largely of dense clay, but it contains an 
abundance of lime in the form of seams, streaks, and splotches, which 
reduces the compaction of the clay and makes the soil more ‘friable 
than it otherwise would be. The topsoil, to a depth ranging from 
10 to more than 20 inches, is very dark silty clay loam or silty clay, 
containing an abundance of organic matter. The underlying mate- 
rial is largely olive-gray or gray clay. It contains scattered rust- 
brown streaks and splotches and a few small iron concretions. 

Nearly all of this soil is under cultivation. During seasons of 
normal or heavy precipitation, it is as productive of all crops com- 
mon to the county as Hall loam and more productive than any 
upland soil, In dry years the high clay content causes the soil to 
shrink and crack, resulting in severe injury to plant roots and 
reduction of yields. 

The soil is difficult to handle except under the most favorable mois- 
ture conditions. If plowed when wet, it forms hard lumps, and it 
is almost impossible to work when extremely dry. Under favorable 
moisture conditions good tilth is easily maintained, 

The soil is used for the production of all the crops commonly 
grown. 

Verde] fine sandy loam.—Verdel fine sandy loam differs from 
Verdel clay loam in that its topsoil contains more sand. These soils 


92 BUREAU OF CHEMISTRY AND SOILS, 1933 


have similar relief and drainage conditions, and they are used for 
the same crops. 

The topsoil of typical Verdel fine sandy loam is fine sandy loam 
or loamy sand. There are only two small areas with the lighter tex- 
ture. These are in secs. 24, 25, and 26, T. 33 N., R. 17 W. Owin 
to their small extent they are included with the fine sandy loam soi 
on the accompanying map. The high content of sand in the topsoil 
facilitates cultivation under a much wider range of moisture condi- 
tions than is possible on Verdel clay loam. It also prevents shrinking 
and cracking, and crops do not suffer so much from drought as those 
on Verdel clay loam. 

Nearly all of this soil is under cultivation. It is considered as 
pore as Hall loam except in seasons of low rainfall. The soil 

as a higher wilting point than has Hall loam—that is, it will not 
give up so large a proportion of its moisture to plants. 

This soil occurs in small scattered bodies on the terraces along 
Keya Paha and Niobrara Rivers in the eastern part of the county. 
None of the bodies occupies entire farms, and the soil is of little 
agricultural importance on account of its small extent. The two 
small bodies having a loamy sand topsoil are used chiefly for corn, 
because the high content of sand makes the topsoil a Tittle too un- 
stable for small-grain crops. The rest of the land is used for all 
the crops commonly grown. 

Hall loam.—Hall loam occupies parts of the terraces or benchlands 
in the valleys of the Niobrara and Keya Paha Rivers and their trib- 
utaries. The areas are few, and most of them are small, although 
in Custer Precinct some exceed 400 acres. 

The benches, or terraces, on which this soil’ lies are old gravelly 
stream terraces having a cover of silty material. They lie from 15 
to about 60 feet above the present valley floors. They have nearly 
level relief but slope sufficiently to afford ample surface drainage. 
Internal drainage is thorough but not excessive. 

The topsoil is 14 or 16 inches thick. It is friable throughout 
and, owing to an abundance of organic matter, is very dark. Its 
texture ranges from silt loam to fine sandy loam, but in most places 
the proportions of silt and sand are about equal, resulting in a Joam 
texture. The upper part of the subsoil is brown or grayish-brown 
silt loam. It is only slightly more compact than the topsoil. The 
lower part, beginning at a depth of about 8 feet, is light-gray limy 
silt loam or very fine sandy loam. It rests on the underlying sand 
and gravel at an average depth of about 5 feet. The underlying 
material contains no lime. 

Hall loam is very retentive of moisture and is admirably suited to 
all the crops commonly grown. It is more favorably situated to 
receive moisture from higher levels than the upland soils, and this 
moisture, together with that received through precipitation, makes 
it more productive than those soils. Practically all of it is under 
cultivation. It is used for the same crops as are grown on Marshall 
loam, sandy-substratum phase, although a slightly higher proportion 
of it is used for alfalfa than of any upland soil. Alfalfa yields 
about the same as on the better drained soils of the bottom lands, 
and corn yields a little lower than it does on those soils, but no soil 
in the county returns higher yields of small grains. Although highly 
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productive, this soil is of only local agricultural importance on 
account of its small extent. ; 

A variation of Hall loam occupies a few small areas on the Nio- 
brara River terraces in McGuire Precinct. The largest area com- 
prises only about 200 acres. This included soil has developed from 
loessial material, similar to but thinner than the material from 
which tpyical Hall loam was formed, and it resembles that soil in 
surface features and drainage conditions. No part of the soil con- 
tains much lime, and in this respect it differs from typical Hall loam 
which has a very limy subsoil. All the land is under cultivation 
and is used for the same crops as are grown on the Marshall soils 
and typical Hall loam. It is slightly more productive than the 
former and about equally as productive as the latter. 

O’Neill fine sandy loam.—O’Neill fine sandy loam differs from 
O’Neill loamy sand included with the group of soils suitable for 
‘grass only, in that its topsoil is finer textured, slightly darker, and 
more stable. It occupies terraces similar to those occupied by O’Neiill 
loamy sand and has about the same surface features and drainage 
conditions as that soil, but it is much less extensive. It occurs 
chiefly in the valleys of Keya Paha River and its branches and 
is developed locally on the Niobrara River terraces. The areas are 
small, few exceeding 160 acres. 

This soil is similar to Thurman fine sandy loam, from which it 
differs only in that it occupies lower positions. It is consequently 
more favorably situated to receive moisture from higher levels than 
the Thurman soil and is a little more productive. The difference in 
productivity is so slight, however, that most farmers regard the two 
soils with equal favor. Practically all of O'Neill fine sandy loam is 
under cultivation. 


SOILS SUITABLE FOR THE PRODUCTION OF CORN AND ALFALFA 


This group includes all the bottom-land soils except Sarpy sand 
which, owing to its extremely sandy and unstable nature, is included 
with the soils suitable only for grass. This group is much less ex- 
tensive than either of the other two groups and occupies only 10.4 
percent of the total area of the county. It comprises Cass loamy 
fine sand, Cass fine sandy loam, and Lamoure fine sandy loam, which 
are the most productive soils in this county for corn and alfalfa. 
These soils occur in broken or continuous strips in most of the large 
valleys. The broadest and most continuous strips are along Shadley, 
Lost, Cottonwood, and Holt Creeks. Broken and rather narrow 
strips are in the Niobrara and Keya Paha River Valleys. 

‘These soils have nearly level surfaces except where crossed by old 
and active stream channels or where modified by slight elevations or 
shallow depressions. Local differences in elevation do not exceed 3 
feet. Drainage is rather slow, and a part of the Jand remains too 
moist for cultivated crops, especially along the creeeks in the north- 
central and northwestern parts of the county. Most of the land 
occupied by the soils of this group, however, is sufficiently well 
drained for cultivation. 

The Cass soils have developed from sandy sediments and the 
Lamoure soil from silty sediments, recently deposited by the streams. 
They are naturally better supplied with moisture than any of the 
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soils on the uplands or terraces, because the precipitation received by 
them is supplemented by run-off from higher levels and by capillary 
rise of moisture from the underlying water table. The run-off car- 
ries considerable organic matter and other plant nutrients to the 
lower levels. In addition the moist conditions prevailing in the 
bottom lands have favored rapid growth and decay of vegetation, 
and all soils of the group have very dark topsoils because of an 
abundance of organic matter. 

About 50 percent of the area occupied by the soils of this group is 
under cultivation. The remainder occurs in strips too narrow for 
profitable farming or in bodies too poorly drained for cultivation, 
and the land is used for native-pasture or hay land. About 90 per- 
cent of the cultivated land is planted to corn and alfalfa in the pro- 
portion of about 12 acres of corn to 1 of alfalfa. The rest is used for 
oats, sweetclover, barley, sorgo, and millet, ranking in acreage in 
about the order named. All small-grain crops will grow, but, owing 
to the abundant moisture, they have a tendency to produce a rank 
growth with long weak stems which are apt to break and lodge dur- 
ing windy weather. In addition, small grains may mature late 
and yield rather low. Fairly good yields of oats are obtained from 
the short stiff-stemmed varieties, but even ‘these have a tendency to 
grow rank at the expense of the grain. Most of the oats and barley 
are grown on the higher lying parts of the bottom lands, 

Cass loamy fine sand.—Cass loamy fine sand is the most extensive 
soil on the bottom lands of this county and occupies 35,584 acres. It 
occurs in narrow or continuous strips of various widths along all 
the streams. Some of the largest developments are along Shadley, 
Cottonwood, and Lost Creeks, where in places the strips are more 
than half a mile wide. The strips along Niobrara and Keya Paha 
Rivers are comparatively short and narrow. 

This soil has developed from sandy alluvial deposits that were laid 
down on the flood plains of streams during periods of high water. 
Wind-blown sands from the stream bed and from nearby sandy 
uplands or terraces also have contributed to the deposits. Subse- 
quent accumulations of organic matter have given the upper part of 
the sandy material a dark color and a loamy texture. 

The surface of the soil is flat in most places but is modified here 
and there by old and active stream channels, low ridges, and hum- 
mocks. Local differences in elevation in few places exceed 8 feet. 
Only a small part of the land is subject to overflow from the stream 
channels, and its surface in most places is sufficiently well drained 
for cultivation. The water table is nearly everywhere within 12 feet. 
of the surface and in some places within 6 feet. In wet seasons it 
rises, producing marshy spots in the lower situations. 

The 8- to 12-inch topsoil 1s composed chiefly of fine sand and me- 
dium sand—the fine sand predominating. It contains an abundance 
of well-decomposed organic matter which gives the material a loam 
texture, a very dark color, and also tends to stabilize the loose.sand, 
but it does not prevent drifting when the native sod is destroyed, 
especially during prolonged periods of dry windy weather. The sub- 
soil is incoherent sand similar to that in the topsoil, but it is prac- 
tically devoid of organic matter and is light gray or grayish brown 
with numerous rusty-brown streaks and splotches. In most places it 
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extends below a depth of 4 feet with little change, but locally it may 
contain coarse sand and a few gravel in the lower part. The subsoil 
is everywhere limy, and in places the topsoil contains a small amount. 
of lime. 

About 65 percent of this soil is under cultivation. It is one of the 
best soils in the county for corn and alfalfa, and the cultivated areas. 
are used chiefly for these crops. Neither corn nor alfalfa yields so. 
high as on some of the finer textured soils of the bottom lands, but 
corn gives better yields than on any upland or terrace soil. A small 
part of the cultivated land is used for small grains, chiefly oats, but 
yields are variable. In dry years shifting sand in the topsoil exposes 
the roots of small-grain crops to drought, and in wet seasons the 
abundant soil moisture causes these crops to make a rank vegetal 
growth at the expense of the grain. 

The rest of the soil is used for native-pasture and hay land. The. 
heavy growth of grass in average years will support a cow and a 
calf on each 5 acres or will yield about three-fourths ton of hay an 
acre, 

Included with this soil on the map are a few scattered areas, chiefly 
in Mills Precinct, which occupy poorly drained sandy upland basins 
entirely surrounded by higher lying land. None of them exceeds 80 
acres, and most of them occupy only an acre ortwo. The included soil 
differs from Cass loamy fine sand in having a heavy grayish-green 
or grayish-blue clayey layer in the subsoil. The subsoil is within a 
depth ranging from 38 to 4 feet of the surface and in most places 
is saturated with water even during prolonged dry spells. All these 
ineluded areas are either too small or too poorly drained to be used 
for cultivated crops, but they support an excellent cover of native 
grasses. 

Cass fine sandy loam.—Cass fine sandy loam occurs throughout 
the bottom lands, closely associated in most places with Cass loamy 
fine sand which it resembles in surface features and drainage condi- 
tions. It differs from Cass loamy fine sand only in that its surface 
layer, to a depth ranging from 8 to 10 inches, contains less sand and 
more silt and clay and is consequently more stable. 

This soil is a little more productive of corn and alfalfa than the 
coarser textured bottom-land soils, and about 85 percent of it, includ- 
ing practically all the cultivated Iand, is used for these crops. 
About 10 acres of corn to 1 of alfalfa are planted. Eixcept in the 
wettest. years, when even the poorer soils are very productive, yields 
of corn are 8 or 10 bushels higher and those of alfalfa about one-half 
ton higher on this soil than on any upland soil of the county. The 
more poorly drained areas and those in which the water table remains 
near the surface are used for pasture or hay land. Native grasses 
give slightly higher yields of hay on this soil than on Cass loamy 
fine sand. 

Lamoure fine sandy loam.—Lamoure fine sandy loam occurs in 
small scattered bodies and narrow broken strips on the bottom land 
along some of the larger streams, chiefly in the eastern part of the 
county. Few of the bodies exceed 60 acres. This soil differs from 
Cass fine sandy loam in that it has a finer textured and more limy 
subsoil. It has similar surface features and drainage conditions. 
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The topsoil, to a depth of 10 or 12 inches, consists of friable very 
dark gray or almost black fine sandy loam containing an abundance 
of organic matter. The subsoil ranges from light gray to nearly 
black, but in most places it is grayish brown, irregularly splotched 
with lighter and darger shades and with numerous rusty-brown iron 
stains. It consists mostly of silt and clay and is much more compact 
than the topsoil but is rarely as dense as a claypan. The subsoil 
ranges from 36 to 48 inches in thickness and rests on loose gray sand. 
The entire subsoil is rich in Jime and in most places contains small 
hard or soft nodules of this material. 

Most of this soil is subject to occasional overflow from the stream 
channels, but, except in a few places, the surplus water drains off 
rapidly or is absorbed when the streams subside. Only a small part 
of the soil remains too wet for cultivated crops. Small or un- 
eevee situated areas are allowed to remain in pasture and hay 
and. 

About 70 percent of the land is used almost exclusively for the 
production of corn and alfalfa, Corn yields about 30 bushels and 
alfalfa about 214 tons an acre. These yields are equal to those 
obtained on any other soil in the county during years of normal 
rainfall. Lamoure fine sandy loam occupies such small bodies and 
narrow strips that it does not greatly enhance the total yields of 
corn or alfalfa on the farms on which it occurs. The soil is as well 
suited for sweetclover as for alfalfa but during rainy seasons is a 
little too moist for the highest yields of small grains, 

Small scattered areas of loamy fine sand on the flood plains, 
chiefly along Cottonwood, West Holt, and Burton Creeks, are in- 
cluded with mapped areas of Lamoure finesandy loam. The included 
soil has a subsoil identical with that in typical Lamoure fine sandy 
loam but has a sandier topsoil. This soil is similar to Cass loamy 
fine sand in surface soil, relief, and drainage and is about equal to 
ee or only slightly higher, in productivity for corn and 
alfalfa. 


SOILS SUITABLE ONLY FOR GRASS 


The soils of this group, the so-called grassland soils, occupy 
approximately three-fourths of the total area of the county. They 
include all the Valentine, Sparta, Sarpy, and Butler soils; the more 
sandy, droughty, and unstable types of the O’Neill, Thurman, and 
Holt soils; and such land types as rough broken land, dune sand, and 
riverwash. 

Some of each soil of the grant is cultivated; garden patches and 
scattered cultivated fields of a few acres each occur, even on dime 
sand and rough broken land; but by far the greater part of the 
land remains in its virgin state and is used for the production of 
pasturage or wild hay, which is undoubtedly the best use that can be 
made of it under present economic conditions, 

Most of these soils are on the uplands, Sparta sand and parts of 
the O’Neill soils are on terraces, and Sarpy sand is on the bottom 
lands. There are wide variations in relief and soil features. The 
areas of dune sand and rough broken land range from hilly to 
extremely rough and broken. Much of the area occupied by the Holt 
soils also is rather rough, but the rest of the soils of this group have 
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nearly level or rolling relief. Light-colored bedrock is exposed 
in the Holt soils and rough broken land. Butler silty clay loam 
occupies poorly drained basins and has a dense clayey subsoil. The 
other soils of the group, as well as dune sand and riverwash, are 
composed largely of sand or mixtures of sand and gravel. : 

With the exception of the Valentine, Sparta, and Sarpy soils, which 
are very low in organic matier and light colored, these soils have in 
most places fairly dark topsoils. The darkest soils generally occur 
in the more nearly level situations and the lightest ones on the 
steepest slopes. Few are as dark as the soils of the other two groups. 

All these soils support from moderate to heavy stands of nutritious 
pasture and hay grasses. The more sandy and less stable soils sup- 
port a fair growth of Redfieldia and Muhlenbergia. Where the sand 
is more stable, little bluestem and needlegrass make good growths, 
and on the finer textured soils, grama, junegrass, and wheatgrass 
predominate. 

Rough broken land.—Rough broken land covers 15 percent of the 
area of the county. It includes all land that is too rough to be culti- 
vated but is of value for grazing and in places for growing wild hay. 
The largest body occupies the breaks between the tablelands and 
alluvial lands north of Niobrara River. Much of the land in and 
north of the Keya Paha River Valley in the northeastern part of the 
county is of this class. Most of this land owes its present character 
to severe erosion of the light-colored sandstone which occurs so 
extensively throughout the county; part, however, especially that 
north of Keya Paha River, has been caused by erosion into the Pierre 
shale formation. 

Practically all of the rough broken land is steeply sloping or 
broken. In the Niobrara River breaks, where the relief is most 
pronounced, the long and steep north valley slopes are cut at right 
angles by many narrow V-shaped canyons. Vertical exposures of 
sandstone are numerous. The tops of many of the divides lie from 
100 to 150 feet above the canyon floors, and the terrain is extremel 
harsh and angular. North of Keya Paha River the areas of Be 
broken Jand are characterized by narrow divides and valleys, but 
the valleys are shallower, the divides are more rounded, and there 
are fewer exposures of sandstone than on the Niobrara Valley slopes. 

Most of the rough broken land is covered with a fairly dense 
growth of buffalo or grama grasses, or a mixture of them. Little 
bluestem and big bluestem also are fairly abundant, and there is con- 
siderable wheatgrass, especially in the areas north of Keya Paha 
River, where the underlying formation is Pierre shale. The grasses 
will support 70 to 75 cows and their calves on each section (640 acres) 
during the summer grazing season, from May to October, inclusive. 
Wild hay, which is cut on the more gradual slopes and in pockets 
and coves throughout the areas of rough broken land, yields one-third 
ton an acre in most years. 

Mixed stands of pine and broadleaf trees, including western yellow 
pine, bur oak, ash, elm, and hackberry, grow on the Niobrara Valley 
slopes, locally in fairly dense stands. Scattered patches of broad- 
leaved trees also grow on rough broken land on the valley slopes 
along Keya Paha River. The trees are used locally in farm build- 
ings, but their chief value is for posts and fuel. 


28 BUREAU OF CHEMISTRY AND SOILS, 1933 


A negligible part of rough broken land is under cultivation, al- 
though small scattered fields of corn, sorgo, or millet occupy some 
of the more gentle slopes. The yields of these crops vary widely 
on different fields, according to differences in the degree of slope 
and in the character of the soil. 

Valentine sand.—Valentine sand occurs throughout the uplands in 
all the northern and most of the southern precincts. It occupies 18.5 
percent of the total area of the county. The relief of this soil ranges 
trom nearly level to rolling, the greater part being characterized b 
low rounded hummocks and ridges from 5 to 10 feet high, separate 
by shallow depressions. There is practically no surface run-off, as 
ine moisture is rapidly absorbed by the soil. 

To a depth exceeding 4 feet the soil consists of loose gray or 
grayish-brown sand. ‘The upper 3- or 4-inch layer is generally 
slightly darker than the rest of the soil but does not contain sufficient 
organic matter to prevent the sand from drifting when the native 
sod is destroyed. The soil is very low in lime. 

Valentine sand is of little value for the production of grain or 
tame hay because of its instability and small content of organic mat- 
ter. Not over 5 percent of it is cultivated—in small scattered fields 
of corn, sorgo, or sweetclover. Yields are low except in the most 
favorable seasons. Most of the soil retains its native covering of 
grass and is used for grazing cattle and producing hay. The native 
grasses consist chiefly of Stipa, or needlegrass, anil sandgrass. They 
will support from 70 to 80 cattle on each square mile during the 
grazing season (May to October, inclusive) or will yield a little 
more than one-third ton of hay an acre. 

Valentine loamy gand- Velantine loamy sand resembles Valen- 
tine sand in all soil features except in its topsoil which contains a 
little more organic matter and is slightly thicker and darker. The 
organic matter, however, is not sufficiently abundant to hold the 
sand against. drifting when the native sod is destroyed. In culti- 
vated fields Valentine loamy sand rapidly changes to Valentine sand 
through removal of its organic matter by the wind. 

The soil occupies a few small scattered bodies, most of which are 
in Burton and Mills Precincts. The bodies lie a little below the 
general level of the surrounding Valentine sand and have a slightly 
heavier cover of grass, 

A small part of this soil is used for corn, sweetclover, or rye. These 
crops do fairly well during the first year, but the soil rapidly loses 
its organic matter under cultivation, and after a few years, it is no 
more productive than Valentine sand. Most of it remains in its 
virgin state, It is slightly superior to Valentine sand for grazing 
or hay land, owing to its heavier cover of grass. 

Dune sand.—Hiilly areas of wind-blown sand are designated on the 
map as dune sand. This is not a well-developed soil but is of value 
for pasture and is therefore classed with the soils suitable for grass. 
Tt occurs in large and small bodies throughout the more sandy parts 
of the uplands and has a total area of 23,744 acres. The largest 
body—about 4 square miles—is in the southeastern part of Mills 
Precinct, 

Dune sand consists of gray incoherent fine or medium sand to a 
‘depth exceeding 10 feet. The upper 1 or 2 inches may be slightly 
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browner than the rest, owing to a small content of organic matter. 
The sand is derived from soft sandstone and has been deposited in 
its present position by wind. The general absence of fine material 
is probably due to its removal by the wind. The sand contains no 
lime. Dune sand differs from Valentine sand chiefly in that its 
surface is less even. In most places the sand has been whipped by 
the wind into irregularly distributed hills and ridges ranging from 
40 to 80 feet in height, with intervening valleys, pockets, and swales. 
Surface drainage is not established, as moisture is quickly absorbed 
by the sand, Old and recent blow-outs are on many of the hills— 
generally on the north or northwest sides. 

The dune sand areas are practically without value for cultivation. 
Local patches annually are broken and used for cultivated crops, 
but the removal of the native grasses practically ruins the land, not 
only in the areas where the vegetation is destroyed, but also to a dis- 
tance of several rods to the leeward, At present most of the dune 
sand in this county is fairly well sodded, and very little of it is sub- 
ject to active wind erosion. The native vegetation includes many 
valuable pasture, hay, and sand-binding grasses, of which little blue- 
stem, blowout grass, sandreed, Redjieldia, and needlegrass are the 
most common. In spring and summer these grasses afford good 
grazing and will maintain from 60 to 70 head of cattle to the square 
mile, but in winter they cannot be depended on for pasturage. When 
cut for hay, the grasses will yield about one-fourth ton an acre. 

Thurman loamy sand.—Thurman loamy sand occupies numerous, 
generally small, bodies throughout the sandy parts of the uplands, in 
many places closely associated with the Valentine soils. The largest 
areas, some of which exceed 1,000 acres, are south of Keya Paha 
River in Mills and Keya Paha Precincts. Few of the remaining 
bodies occupy more than 600 acres, and most of them are much 
smaller. The total area is 25,152 acres, 

This soil is composed largely of sand with little capacity to retain 
water. It resembles the Valentine soils except that it contains more 
organic matter and has a much thicker and darker surface layer. 
It is identical with Thurman fine sandy loam of the group of soils 
suitable for the production of corn and oats, except that its topsoil 
is more sandy and less coherent. 

The land is nearly level or gently rolling, but, owing to its rather 
droughty and unstable nature, it is poorly Suited for the production. 
of most grain crops. Practically all of it is surrounded by soils that 
have strongly rolling or hummocky relief and are composed of al- 
most pure sand with little or no organic matter in their topsoils, 
Therefore, as some land is needed in these localities for feed crops, 
about 15 percent of Thurman loamy sand is cultivated. Corn, the 
principal crop, yields only about 10 bushels an acre in average years. 
Some rye and sweetclover are grown. Sweetclover yields only about 
one-fourth lower than on the finer textured soils, but yields of rye 
are seldom more than one-half as large as on those soils, 

Unless some cover of vegetation is maintained almost constantly, 
the topsoil rapidly loses its organic matter through wind erosion, 
This layer in cultivated fields is much lighter in color than in virgin 
areas. The virgin areas support the same species of grasses as the 
Valentine soils, but the growth of grass is a little heavier and the soil 
has a slightly higher value for grazing and hay land. 
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Holt loamy sand.—Holt loamy sand occupies many, most of them 
small, bodies throughout the uplands in all parts of the county. The 
bodies are more numerous and larger in the western than in the east- 
ern part, but few exceed 640 acres. The total area is 24,832 acres, 

Holt loamy sand has developed from the weathered light-colored 
limy sandstone which underlies it, on smooth or gently rolling areas 
under conditions of good drainage and in the absence of severe 
erosion, ‘The topsoil averages about 9 inches thick and is composed 
Jargely of incoherent sand. A considerable accumulation of organic 
matter has made the topsoil dark, but there is some variation in the 
intensity of the darkness. In the eastern part of the county the top- 
soil is nearly as dark as that of the Marshall soils, but in the west- 
ern part in many places it contains only enough organic matter to 
make it brown or dark chestnut brown. 

The subsoil is very light colored. It consists mainly of sand but 
contains enough silt and clay to give it some body and is fairly re- 
tentive of moisture. It is very limy, especially in the lower part 
where it rests on the unweathered or only slightly weathered parent 
material at a depth ranging from 8 to 4 feet. In places small frag- 
ments of the sandstone are scattered throughout the soil. They are 
rather numerous, especially below a depth of 2 feet. 

Although the subsoil is fairly retentive of moisture, the topsoil 
becomes too loose and unstable for most grain or tame-hay crops 
when the native sod is destroyed, and only about 10 percent of this 
soil is under cultivation. Corn is grown chiefly, followed by sweet- 
clover and rye. In dry years yields are very low, but in seasons of 
heavy rainfall the moisture prevents the topsoil from drifting, and 
yields are almost as high as on the finer textured soils. 

Owing to the uncertain yields when used for grain or tame-hay 
crops, most of the soi] remains in its virgin state and is used for 
native-pasture or hay land. It supports a heavier grass cover than 
any of the Valentine, Thurman, or O’Neill soils of this group. Dur- 
ing average years the grass will support a cow and a calf on each 8 
acres, or when cut for hay will yield about one-half ton an acre. 

Holt loamy sand, shallow phase—The shallow phase of Holt 
loamy sand is much more extensive than typical Holt loamy sand, 
totaling 38,144 acres. Most of it is in the western part of the county 
where some of the bodies occupy several square miles. The relief 
ranges from nearly level to gently rolling. A comparatively small 
proportion of the soil is subject to severe water erosion. This soil 
differs from typical Holt loamy sand only in that the mantle of soil 
over the bedrock is not so thick. The topsoil in most places is 7 or 8 
inches thick and consists of dark chestnut-brown incoherent loamy 
sand, The subsoil is not more than 14 inches thick and in places is 
entirely lacking. It consists of a mixture of very light gray sand 
and silt, containing many fragments of limy sandstone. The un- 
weathered soft sandstone lies within a depth of 2 feet and in many 
places is much nearer the surface. It outcrops in small patches, but 
over most of the area it is covered by weathered soil material to a 
depth ranging from a few inches to 2 feet. 

Included with this shallow soil in mapping are two small areas in 
which the soil contains a large quantity of limy coarse gravel. One 
such area is along the north edge of sec. 24 and the other is along the 
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east edge of sec. 26, T. 35 N., R. 18 W._ Their combined area is about 
15 acres, and both occupy low rounded ridges. : 

Practically all of the shallow phase of Holt loamy sand is used 
for native-pasture and hay land. Small scattered fields are used 
for the production of cultivated crops, chiefly corn. Both the in- 
stability of the topsoil when brought under cultivation and the 
nearness of the bedrock to the surface are unfavorable to grain or 
tame-hay crops, and yields are usually low except in the most favor- 
able seasons. ; . 

Although unsuited for the production of cultivated crops, this 
soil supports a good grass cover and is considered only slightly in- 
ferior to typical Holt loamy sand for grazing and hay land. The 
included bodies of limy coarse gravel are of little value, even for 
pasture land. 

Holt loamy sand, hilly phase.—The hilly phase of Holt loamy 
sand differs from the shallow phase of this soil type in having a more 
rolling relief and a thinner soil mantle over the underlying bed- 
rock. It is everywhere hilly and in many places is extremely rough 
and broken. As mapped in this county, this hilly soil does not differ 
greatly in surface features from the areas mapped as rough broken 
land. Practically all of it lies above the general level of the up- 
lands, whereas rough broken land is below this level. Most of this 
phase of Holt loamy sand occupies high buttelike hills and ridges 
capped by hard beds of sandstone, which have resisted erosion. 
Some of the hills occupy several hundred acres and rise from 100 to 
150 feet above the surrounding tableland. A few of them have 
nearly flat tops covered by a thin layer of soil resembling Holt 
loamy sand, shallow phase, but all the larger areas of this land and 
most of the smaller ones have been severely carved by erosion and 
have little or no soil cover. 

All this soil is in pasture. It supports only a sparse cover of 
grass and is of low value, even for grazing. 

O’Neill loamy sand.—This soil occupies sandy terraces or benches 
in the Niobrara and Keya Paha River Valleys. The largest areas are 
in the Keya Paha Valley east of Mills and along Spring Creek south 
of Mills. The other bodies are fairly numerous, but few exceed 
200 acres, and most of them are much smaller. The terraces on which 
this soil occurs range in height from 10 to more than 75 feet above 
the stream channels. Most of the older and higher terraces have 
been destroyed by erosion. The relief ranges from nearly level to 
gently rolling. Surface drainage is not developed, as all moisture 
1s absorbed by the soil and passes downward, 

The 10- or 12-inch topsoil consists largely of sand, but it contains 
sufficient organic matter to make it very dark. The subsoil is com- 
poset of incoherent fine sand or medium sand. The upper part is 

rown from stains of organic solutions washed from the topsoil, and 
below a depth of 2 feet the material is light grayish brown or gray. 

Owing to the high content of organic matter in its surface layer, 
this soil retains moisture remarkably well for a sandy soil. It sup- 
ports as heavy a grass cover as Holt loamy sand and is equal to that 
soil for grazing land or for the production of wild hay. Only about 
5 percent of it, most of which is used for growing corn, is cultivated. 
Yields are good for the first few years after the sod is broken, but, 
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when the grass roots which hold the soil against drifting have 
decayed, wind rapidly removes the organic matter and leaves the 
soil extremely unstable and of low value even for grazing land. 

O’Neill loamy sand, upland phase.—The upland phase of O’Neill 
loamy sand resembles the typical soil in general appearance, but it 
differs from that soil in two important respects. One of these is 
that it occurs only in the uplands, whereas typical O’Neill loamy 
sand occurs only on stream terraces; the other is that its subsoil 
layer is composed largely of gravel, whereas the corresponding layer 
of typical ONeill soil as mapped in this county consists almost 
entirely of fine sand and medium sand. The two soils do not differ 
greatly in their productivity or crop adaptations; both are better 
suited for native pasture or hay than for cultivated. crops. 

This soil covers large areas throughout the uplands in Pine, Custer, 
and Garfield Precincts. Most of the land is nearly level or gently 
undulating. Some areas occur on ridges and slopes, wherever erosion 
has exposed to weathering the coarse gravel beds of the uplands. 
Surface drainage channels are few except on slopes where run-off 
has carved short shallow sags in the gravel deposits. Practically 
all surplus water passes rapidly downward through the porous sands 
and gravels. 

The topsoil to a depth of about 10 inches is fine sand and medium 
sand, containing an abundance of organic matter which gives it a 
dark color. The material is rather incoherent and is subject to 
destructive wind erosion when brought under cultivation. The sub- 
soil is a loose porous mixture of fine gravel, coarse gravel, and sand. 
The upper 12 or more inches of the subsoil are brown, but the lower 
part is gray. The subsoil has little capacity for retaining moisture. 

Nearly all of this soil is used for pasture or hay. A few small 
bodies southwest of Springview have a slightly finer textured and 
more coherent topsoil and are used for corn and swectclover, but 
yields are low except in the most favorable seasons. This scil in 
general auppons a somewhat sparser grass cover than typical O’Neill 
loamy sand and has a slightly lower value for grazing and hay land. 

O’Neill sandy loam, upland phase.—This soil differs from the up- 
land phase of O’Neill loamy sand only in that its topsoil is slightly 
finer in texture and consequently slightly more stable. This soil 
occupies many small areas southeast of Norden and larger areas 
south and southeast of Springview. 

Owing to the greater stability of its topsoil, a larger proportion— 
about 15 percent—of this soil is used for grain and tame-hay crops 
than of the upland phase of O’Neill loamy sand. Corn and sweet- 
clover are the main crops, and some oats are grown. In seasons 
of normal or heavy precipitation, the cultivated crops yield fairly 
well, but in dry seasons they may fail to make sufficient returns to 
compensate for the cost of the seed. Most of this soil retains its 
native grass cover and is used for grazing and hay land for which 
it is about as well suited as Holt loamy sand. 

Sparta sand.—Sparta sand occupies terraces similar in appearance 
to those on which the O’Neill soils are developed, and it has about 
the same surface features and drainage conditions as those soils, 
It occurs chiefly in the Keya Paha and Niobrara River Valleys. 
The largest areas, none of which excceds 400 acres, are in Burton 
and McGuire Precincts. The total area is small. 
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This soil, in common with the O’Neill soils is composed largely of 
sand. It has a much lower content of organic matter and is lighter 
in color than any other terrace soil of the county. The 8-inch top- 
soil consists of loose fine sand or medium fine sand, containing barely 
enough organic matter to darken it slightly. The subsoil consists of 
porous gray sand containing little or no organic matter and no lime. 
This soil does not differ greatly from dune sand or Valentine sand, 
but it has more level relief and occupies lower positions. It is all 
included in pasture land. It supports a rather sparse cover of grass 
and does not have a high grazing value. 

Cass and Valentine loamy sands, undifferentiated.—Cass and 
Valentine loamy sands, undifferentiated, include areas of these two 
soils so intricately intermixed that they cannot be shown separately 
on a small-scale map. These mixed soils occur in numerous, gener- 
ally small, areas within the sandy uplands in the eastern half of the 
county and locally in the western half. The largest area, comprising! 
about 400 acres, is 4 miles northwest of Burton, and the other areas 
are much smaller. The total area is not large. 

The Valentine, mainly Valentine loamy sand, soils occupy the 
higher situations, on small irregular-sized and irregular-shaped hum- 
mocks and mounds, with gradually stoping sides. The mounds range 
in height from 2 to 6 feet, and few of them are more than 400 feet 
long. They are completely surrounded by shallow swales ranging 
from 50 to 150 feet in width, which are occupied by Cass soils— 
mainly Cass loamy sand. 

The soil material is composed largely of fine sand or medium sand. 
The topsoil in the swales is 10 or 12 inches thick, has accumulated an 
abundance of organic matter, and is very dark. The topsoil on the 
mounds is low in organic matter, rather light colored, and in most 
places does not exceed 5 inches in thickness, The subsoil in both 
situations is loose gray sand. 

The water table even during dry seasons is within 6 or 8 feet. of 
the surface. It usually rises in the spring and may remain within a 
foot or two of the surface in the swales for several weeks. 

This mixture of soils is used almost entirely for the production of 
native hay. The grass growth is naturally ranker in the swales 
where moisture conditions are more favorable than on the low 
mounds and hummocks, but all the more elevated areas support a 
good cover of grass. The land as a whole will yield about two-thirds 
of a ton of hay an acre during average years. 

Butler silty clay loam.—Butler silty clay loam occupies a few 
small bodies in the northeastern part of the county with a combined 
area of only about 64 acres. Most of them are on the nearly level 
loess-capped tableland in the vicinity of Jamison. 

The soil occurs in shallow poorly drained basins, locally known as 
“buffalo wallows”, or “lagoons.” Few of the basins are larger than 
5 acres, and most of them cover only a few square rods. In all of 
them water accumulates after heavy rains and disappears slowly 
through seepage and evaporation. 

The topsoil, to a depth ranging from 6 to 8 inches, is rather heavy 
though generally friable silty clay loam. It contains an abundance 
of organic matter and is very dark, especially in the upper part. It 
everywhere contains more or less light-gray silt from which exces- 
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sive moisture has leached the black organic matter, and in many of 
the more poorly drained basins the lower part of the topsoil is gray. 

The subsoil averages about 50 inches thick. The upper 40 inches 
or so consists of very dark grayish-brown or almost black dense clay 
which is almost impervious to moisture and is penetrated with diffi- 
culty by a spade or auger, especially when dry. The lower part of 
the subsoil is light-gray limy friable silt. The material beneath the 
subsoil is incoherent gray sand containing little or no lime. The soil 
has developed under very poor drainage from a thin loess deposit. 

None of the soil is under cultivation. Even if drainage conditions 
allowed the use of machinery, the soil would remain poorly adapted 
to grain and tame-hay crops because the topsoil is too thin to store 
much moisture and the dense clay in the upper part of the subsoil is 
too poorly aerated for these crops. All the soil is included in farm 
pastures. It supports a luxuriant growth of water-loving grasses 
and weeds, but most of the land is covered with water for several 
days after heavy rains and does not have a high value even for 
grazing. As it occupies only a small part of the farms on which it 
occurs, it is of minor importance. 

Sarpy sand.—Sarpy sand occupies several small areas in the bot- 
tom lands along the rivers and some of the larger creeks and is on 
some islands in Niobrara River. Few of the bodies exceed 80 acres, 
and the total area of the soil is only 6,016 acres. 

The relief is nearly level, modified in places by stream channels, 
slight elevations, and shallow depressions. The land is subject to 
occasional overflow, as it lies at an elevation ranging from 3 to 4 
feet above the normal level of stream channels. 

The soil has developed from recently deposited sand that has not 
yet accumulated much organic matter. It somewhat resembles river- 
wash but is more stable and not so greatly influenced by each slight 
rise of the streams. The topsoil is very thin and only slightly darker 
than the rest of the soil profile. The subsoil is gray incoherent sand 
ee rusty-brown stains and splotches, owing to the poor 

rainage. 

Ni early all of this soil is included in pasture or woodland, although 
a few small fields are used for the production of corn, sweetclover, 
and rye, all of which return rather low yields. Most of the land 
eevee a scrub growth of willow and cottonwood trees which are 
used chiefly for posts and fuel. 

Riverwash.—Riverwash includes sand bars and islands in Niobrara 
River. Only the larger bodies, with a combined area of 64 acres, are 
shown onthe map. This material differs from Sarpy sand chiefly in 
being less stable. The surface lies only a few inches above the nor- 
mal water level, and the boundaries of the areas change with slight. 
fluctuations in the stream channel. Riverwash represents the first 
stages of soil formation, and with the general accumulation of or- 
ganic matter, will, if undisturbed, develop ultimately into Sarpy 
sand. Most of it supports a dense growth of seedling willow and 
cottonwood trees. It is of little value even for pasturage. 


CLASSIFICATION OF SOIL TYPES ACCORDING TO PRODUCTIVITY 


The soils of Keya Paha County are classified in table 7 accordin 
to their ability to produce the more important crops of this gener: 
area. This classification compares the inherent productivity of each 
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soil for each of the leading crops in the county to a standard, namely 
100, which is the rating given a soil that is inherently the most pro- 
ductive in the United States for the crop under consideration and 
which occupies sufficient acreage to warrant classing it as the stand- 
ard soil for that crop. The rating (100) is called the base index and 
is the standard with which the productivity of all other soils for any 
particular crop is compared. Thus a soil estimated to be one-half as 
productive of a given crop as the one having the base index rating, 
receives an index of 50. A few unusually productive soils of small 
total acreage may have an index above 100 for a specified crop. 


TABLE 7.—Classification of soil types in Keya Paha County, Nebr., according to 
productivity * 


Crop productivity index § for— 


5 Princi 
pal crops or 
Soil type 2 & Blo type of farming 
@ 4 BIS1s/a/ 3 
2lZlelglslsisla 
Sse lelal|slalela 
Hal) loam .32.22ceescces-22s2sce3cted 55 | 55 | 65 | 55 | 50 1 50} 60 | 60 | 30 ; Corn and oats (general 
farming). 


Lamoure fine sandy loam (well drained).) 60 | 40 | 40 | 45 | 40 | 50 | 70 | 85 | 43 | Corn and alfalfa. 
Cass fine sandy loam (well drained) -.--| 45 | 30 | 30 | 30) 80 | 45 | 75 } 80 | 40 Do. 
Marshallloam,sandy-substratum phase_| 45 | 45 | 45 | 45 | 40 | 20 | 60 | 60 | 30 Corn ae (general 
farming). 

Marshall fine sandy loam, sandy-sub-| 40 | 35 | 35 | 40 | 35 | 20 | 50 | 65 | 26 Do. 

stratum phase. 
Verdel fine sandy loam 
Cass loamy fine sand (well 
Holt fine sandy loam. 


Do. 
35 | 25 | 25 | 30 | 25 | 40 | 65 | 70 | 35 | Corn and alfalfa. 
30 | 30 | 80 | 35 | 30 | 20 | 40 | 65 | 26 | Corn and oats (general 


farming). 
Verdel clay loam-... 30 | 35 | 35 | 35 | 35 | 15 | 40 | 50 | 26 Do. 
Ewing sandy loam .. 30 | 25 | 25 | 30 | 25 | 20 | 45 | 65 | 30 Do 
Boyd fine sandy loam. 30 | 25 | 25 | 30 | 25 | 15 | 45 | 50 | 26 Do. 
O'Neill fine sandy loam... 30 | 25 | 25 | 30 | 25 |} 26 | 45 | 50 | 26 Do 
Thurman fine sandy loam... 25 | 20 | 20 | 25 | 20} 15 | 35 | 50 | 26 Do. 
O'Neill loam, upland phase -. 25 | 20 | 20 | 25 | 20] 15 | 35 | 60 | 26 Do 


Boyd clay loam.....--.---.--.--- 
O'Neill sandy loam, upland phase... 


Holt loamy sand __----.---------- 16 | 10} 10] 15 | 10] 10] 35 | 50 | 23 
O'Neill loamy sand. 15 | 10 | 10 | 15 | 10] 10 | 30} 50 | 23 Do. 
Thurman loamy sand__.......--- 15 | 10 | 10 | 15 | 10] 10 | 30 | 50 | 23 Do. 
O'Neill loamy sand, upland phase... 15 | 10] 16} 15) 10] 10] 30 | 35 | 20 Do. 
Valentine loamy sand._......-...-.---- 10 | 10 | 10 | 15 | 10] 10 | 25 | 40 | 23 Do. 
Lamoure fine sandy loam (poorly |---.|-.--|.... seec|ocealsese| ene. 110 | 45 Do. 
drained) 
Cass fine sandy loam (poorly drained)... 45 Do. 
Cass loamy fine sand (poorly drained)... 36 Do. 
Cass and Valentine loamy sands, un- 30 Do. 
differentiated. 
Butler silty clay loam. =| 50 | 23 Do 
Sarpy sand_._.-....-.. ~| 50 | 28 Do 
Holt loamy sand, shallow phase.- -| 40 | 20 Do. 
Sparta sand_-_.-. eee een eee -| 35 | 20 Do. 
Valentine sand... ~| 35 | 20 Do. 
Rough broken land... -| 35 | 20 Do. 
Dune sand-.-.....--.---- 25 | 18 Do 


Holt loamy sand, hilly phase. 
Riverwash 


! This table has been prepared jointly by officials of the following organizations: Soil Survey Division, 
U. 8. Bureau of Chemistry and Soils; Land Use Planning Section, U. S. Resettlement Administration; 
Conservation and Survey Division and the Agricultural College, University of Nebraska. : 

? Soils are listed in approximate order of their general productivity in the county, the most productive 


rst. 

8 Soil types inherently most productive for the specified crop in the United States are given the index 
100. Only those inherently most productive soil types of significant acreage in the more widely known 
crop regions have been given the standard of 100. e other indexes give the approximate production in 
percent of the standard. 


Nortez.—No ratings on grain and tame-hay crops are given to soils that are definitely unsuited for cultiva- 
tion, although some areas of these soils are farmed. 
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The inherent productivity indexes are based on the ability of the 
soil to produce under a management that is capable of maintaining 
the inherent or natural level of productivity but which does not 
involve irrigation, terracing, drainage, or the use of fertilizers other 
than those produced from crops grown on the soil. 

The soils are listed in the order of their general productivity which 
is determined chiefly by their ability to produce the more important 
staple crops. No attempt is made to group the soils best. suited for 
specified crops or to account for differences in the quality of the 
crops. 

ye the soils in this county do not receive amendments, such as 
lime, phosphate fertilizer, and complete fertilizer, no rating is given 
to indicate their response to fertilization. The use of manure pro- 
duced on the land is not considered an amendment. 

The factors influencing productivity of land are mainly climate, 
soil, and relief, or lay of the land, As long-time crop yields furnish 
the best available summation of the factors contributing to soil pro- 
ductivity, these have been made the basis for determining the produc- 
tivity indexes in this table, which are based on the average annual 
yields of the crops during the period 1928 to 1932, inclusive.‘ 

The rather low indexes given to most of the soils do not necessarily 
indicate that these soils are not well suited for the crops grown on 
them, Many of the soils are among the strongest and most produc- 
tive in this section. Few of them give as high yields of a particular 
crop as are obtained on what is regarded as the ideal, or standard, 
soil for that crop, but this, in the majority of instances, is due mainly 
to less favorable moisture conditions and surface features, or both, 
than occur in the section. occupied by the standard soil. Most of the 
soils in the county contain enough plant nutrients to insure much 
higher yields were moisture more abundant. 

In rating the soils on the bottom lands or flood plains two index 
ratings are given, one applying to the better drained areas and the 
other to poorly drained areas, The map, however, does not distin- 
guish between these areas, except in localities where drainage is so 
poor that a marshy condition prevails the greater part of each year. 
Here, the conventional marsh symbol is used. Elsewhere on the 
bottom lands the poorly drained tracts, although numerous, occupy 
such small patches and narrow strips that they could not be legibly 
indicated on a map of the scale used in this survey. 

Streams occasionally overflow small local tracts on the flood plains, 
but no productivity ratings were given to these tracts because over- 
flow is of little importance in the agriculture of the county. 

Table 7 is not based on enough of the factors which influence land 
use to warrant interpreting the ratings directly into specific land 
values, It is based on essentially permanent factors relating to the 
inherent productivity of the soils, and no consideration has been 
given transitory economic factors. In some instances the informa- 
tion on which the ratings are based is not so complete as desired, and 
further study may suggest changes. 

The following tabulation gives the more important crops of the 
county and the acre yield that has heen set up as a standard of 100 


«Unpublished estimates supplied by the Bureau of Agricultural Economies, U. 8. Depart- 
ment of Agriculture, cooperating with the Nebraska State Board of Agriculture. 
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for each crop. These yields represent long-time production averages 
of the inherently most productive soils of significant acreage in the 
United States for products of satisfactory quality and are obtained 
without the use of soil amendments other than those produced 
directly or indirectly by the soil. 


Crop Bushels 
Gorn. (grain) 223 2232 ee ah ne ce et ee 50 
Onte 2 8 ee ete ace ee ee BS aa eke 50 
Wheat: (all kinds) 2.2.2..2-224-0 osteo Se ee eee ees 25 
Ryen 2a he NC he es ee See 
DONTE oh eee a a kaa el Lt a eae cepa ee maa! 40 

Pounds 
Alfalfa 4 csties fe oo see tk es See at ee eS _..--.. 9, 000 
Sweetelover.. - 4,000 
Wild:. hayos-- 2222-28 oc eee _. 2,000 
Cow-acre days 

per year 
POM 6a 5 52 occas caesnaaken anes nears canner neg ote e ee 100 


5 “Cow-nere days” is a term used to express the carrying capacity of pasture land. It 
ig the numerical equivalent of the number of animal units supported by 1 acre during a 
given period of days. 


MORPHOLOGY AND GENESIS OF SOILS 


The county is in the Chernozem belt and near the western edge 
of the tall-grass prairie section of the United States. All the soils, 
except those which are subject to severe wind or water erosion or are 
developing on the most recently deposited stream sediments, have 
dark topsoils, owing to an accumulation of black well-decomposed 
grass remains, Throughout the smoother parts of the uplands and 
terraces the color of the finer textured soils, where the grass growth 
is most luxuriant, averages slightly darker than that of the coarser 
textured soils. The color in ths surface layers of the soils of the 
smoother uplands and terraces also averages a trifle darker in the 
eastern than in the western part of the county. This is owing chiefly 
to the more uniformly sandy nature of the soils westward but partly 
to the fact that the county is near the edge of the tall-grass prairie 
section where westward the grasses are decreasing in height and 
supplying less organic matter to the soils. 

Throughout the bottom lands of the county, where abundant mois- 
ture promotes a luxuriant growth of grasses and rapid vegetal decay, 
nearly all of the soils have very dark topsoils, the only exceptions 
being the soils developing on the most recently deposited sediments. 

The parent pinterinle of the soils on the uplands and terraces are 
composed largely of highly siliceous sand and gravel or of dense 
and rather impervious clay. Most of the sandy material was de- 
rived through the breaking down of a soft light-colored fine-grained 
sandstone of late Tertiary age, which formerly covered the entire 
area, Numerous remnants of this formation still remain, A part 
of the sand and most of the gravel reached this county as inwash from 
areas to the west, north, and northeast, probably during the latter 
part of the ice age. The clays are from highly colloidal Cretaceous 
shales of the Pierre formation which is extensively exposed through- 
out the uplands north of Keya Paha River and on the low valley 
slopes along Niobrara River. 
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The siliceous sand and gravel are extremely resistant to weather- 
ing and soil development, especially in this section where the an- 
nual precipitation averages only about 20 inches. The clays and 
shales also weather and develop into soils slowly because of their 
rather poor aeration and their resistance to penetration of moisture. 
In addition, most of the clay in the upland parts of the county 
occurs on rather steep slopes where much of the precipitation runs 
off the land and erosion removes the weathered soil material almost 
as fast as it is formed, 

The soils on the bottom lands consist of, or are developed largely 
from, stream sediments, and although topographic and drainage 
conditions are in most places favorable for deep soil development, 
the soils have not yet had time to develop distinct profiles. 

The county is in a section where the moisture falling as precipita- 
tion on well-drained smooth or gently rolling areas is insufficient to 
penetrate the finer textured soils to a greater depth than about 3 feet. 
Tn such soils the readily soluble salts, chiefly lime carbonate, accumu- 
late at about this depth, creating a layer of higher lime content than 
occurs in any other part of the soil profile. This layer is commonly 
known as the lime zone, or horizon of lime carbonate accumulation. 
In this county, however, the greater parts of the soils have been en- 
tirely leached of their carbonates to a depth exceeding 6 feet. This 
is due mainly to the coarse porous character of most of the soils, 
which greatly increases depth of penetration and the leaching effi- 
ciency of the rather low precipitation. It may also be due, in part 
at least, to the low carbonate content of much of the coarse material 
at the time of its deposition. 

Throughout the uplands and terraces, the only soils that are not 
rather thoroughly leached of their lime are those in which the fine 
or moderately fine textured material is more than 3 feet thick, or 
which rest on bedrock impervious to water at or near a depth of 3 
feet. Nearly all of the bottom-land soils are more or less limy, re- 
gardless of their texture. These soils are of such recent origin that 
sufficient time has not elapsed for much leaching, and they are con- 
tinually receiving dissolved carbonates in the run-off water and 
seepage from higher levels. 

Of the limy soils, only two have developed sharply defined lime 
horizons. One of these, Butler silty clay loam, which will be de- 
scribed later, occupies poorly drained upland basins, has a rather 
thin topsoil, and plainly shows the influence of excessive moisture. 
The other has formed under good drainage, has a thick dark well- 
developed topsoil, and seems to have reached a stage of development 
more nearly in equilibrium with the regional climate and vegetation 
than any other soil in the county. This soil is shown on the accom- 
panying map as Hall loam. It has developed from loessial deposits 
on well-drained terraces in the Keya Paha and Niobrara River 
Valleys. 

Following is a description of the profile of this soil examined on a 
smooth bench along a tributary to Wolf Creek in Mills Precinct: 

1. 0 to 7 inches, very dark grayish-brown friable loam containing an abun- 
dance of well-decomposed organic matter. The topmost 2 or 3 inches 
of material is structureless, and the remainder has a mealy structure. 

2.7 to 12 inches, material about the same as that in the overlying layer, 


except that it is a little lighter in color and a trifle more compact and 
cloddy, owing to a decreased organic matter and increased clay content. 
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3. 12 to 31 inches, dark grayish-brown moderately compact silty clay loam 
with a prismatie breakage and a cloddy structure. This is the layer 
of maximum compaction, but it nowhere attains the density of a 
cla. 7 

4, 31 to 45 inches, very light grayish-brown structureless silt or silt loam 
with a high carbonate content. This is the lime horizon. The lime 
occurs in finely divided form and as scattered hard concretions from 
one-sixteenth to one-fourth inch in diameter. 

5. 45 inches to 6 feet +, light grayish-yellow loose incoherent fine sand or 
medium sand. The sand is calcareous, but less so than in the layer 
above, and contains few or no spots in which the carbonates are 
segregated. 

All color and texture transitions between the different layers of 
the profile described are very gradual. The organic matter so abun- 
dant in the surface layer gradually decreases downward. Toa depth 
of about 10 inches it appears to be evenly distributed throughout the 
soil mass, but below this depth it occurs as a film or coating on the 
surfaces of the structure particles. The film practically disappears 
a, few inches above the lime zone. Insect casts are fairly abundant 
between depths of 10 and 30 inches, and numerous borings or crooked 
rodlike forms, about three-eighths of an inch in diameter and of 
various lengths, occur in the layer of maximum compaction. The 
borings probably represent fillings in old root, worm, or insect holes, 
In general they are a trifle lighter or darker than the surrounding 
matrix. 

The Marshall soils of the uplands resemble Hall loam in general 
appearance. They have developed from silty loessial deposits similar 
to those underlying the Hall soil. In this county, however, the loess 
under the Marshall soils is thinner than that beneath the Hall. It 
rests on sand, in most places within a depth of 3 feet. The surface 
layer is as dark and thio as in the Hall soil. The upper part of 
the subsoil is dark grayish brown, prismatic, and moderately compact, 
and the lower part is light-gray loose silt as in the Hall soil. All the 
fine-textured material, however, lies within the average depth to 
which moisture penetrates, and the soil throughout has been rather 
thoroughly leached of its carbonates. 

Small poorly drained basins, scattered throughout areas of the 
Marshall soils, are occupied by Butler silty clay loam. Water ac- 
cumulates in the basins after heavy rains and in some of them re- 
mains on the surface of the ground for several days. The excessive 
moisture has greatly influenced the character of the soil. The top- 
soil is friable or only slightly compact and generally does not ex- 
ceed 8 inches in thickness. In most places, especially in the lower 
part, it has a more or less laminated structure. The upper one-half 
or three-fourths is almost black but is sprinkled with white silt par- 
ticles from which the organic matter is leached. The color of the 
remainder may range from almost black to white, depending on the 
amount of leaching that has taken place. The upper 12 to 30 inches 
of the subsoil is an almost black true claypan. The high clay con- 
tent, dark color, and compaction of this layer are due largely to an 
accumulation of colloidal mineral and organic material carried down 
from the topsoil by percolating waters. The soil material is sticky 
and plastic when wet but becomes extremely hard and brittle on 
drying. A lime horizon generally occurs beneath the claypan, espe- 
cially in all bodies of this soil where the dense clay is less than 30 
inches thick. The lime horizon averages about 14 inches thick and 
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consists of light-gray floury silt in which the lime occurs mainly as 
small concretions. Beneath the lime zone is loose gray sand contain- 
ing little or no lime. 

he soils of the sandy uplands and terraces of the county, includ- 
ing the Thurman, O’Neill, Sparta, and Valentine soils, are composed 
almost entirely of sand or mixtures of sand and gravel. In the first 
two soils, organic matter is sufficiently abundant to produce dark-col- 
ored topsoils and brown upper subsoil layers. The Sparta and Val- 
entine soils are low in organic matter and are light colored through- 
ee All these soils have been rather thoroughly leached of their 
ime. 

The Holt soils have developed from light-colored, fine-grained, 
and slightly indurated sandstone of late Tertiary age, which has 
been exposed to weathering over large areas through the removal of 
the overlying sand, gravel, and loess deposits. These soils have dark 
surface layers, except on the steeper hillsides, but the subsoils have 
not, as a rule, been greatly influenced by the soil-forming processes. 
Lime is abundant in the subsoils but is rather evenly Aauibuted: 
and the soil profile does not contain such well defined layers or hori- 
zons as occur in Hall loam. Fragments of the parent sandstone are 
present at slight depths in many places. 

The Boyd soils of the uplands and the Verdel soils of the ter- 
races have developed from the Pierre shale formation of late Cre- 
taceous age. This formation consists of heavy shale containin 
numerous seams and cracks, filled in most places with finely divide 
lime and here and there with gypsum. It ranges in color from al- 
most black to nearly white. Soils which have developed from it 
have imperfectly developed and dense subsoils. The subsoils are 
highly calcareous, but a lime horizon, if present, is poorly formed. 
Where it does occur it lies much nearer the surface of the ground 
than in the Hall soil. The surface layer of the Verdel soil is very 
dark, but that of the typical Boyd soils ranges from dark to light 
depending on the slope, the amount of run-off, the severity of ero- 
sion, and the color of the underlying shale. 

All the soils on the bottom lands are forming on rather recently de- 
posited stream sediments, and they are very immature. Most of 
them have dark aie but otherwise have not developed definite 
horizons or layers of true soil character. The more sandy ones belong 
to the Cass and Sarpy series and the finer textured ones to the 
Lamoure series. The Sarpy soils are low in organic matter and are 
light colored even at the surface of the ground. 


SUMMARY 


Keya Paha County is in northern Nebraska, adjoining South 
Dakota. It has a total area of 775 square miles. The area included 
is part of a formerly smooth to rolling plain formed on soft light- 

ray sandstone, in places containing beds of harder rock. Erosion 
into and locally through the sandstone by wind and water, followed 
by extensive deposition of sand, gravel, and loess from areas to the 
northwest, north, and northeast, and by a later period of erosion 
have considerably altered the surface of the former plain. Most of 
the upland is deeply covered with sand or a mixture of sand and 
gravel, and the relief ranges from nearly level to strongly rolling. 
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This surface configuration is modified in numerous places by high 
buttelike hills and promontories where the harder sandstone beds 
have resisted erosion. A nearly level loess-capped tableland, part of 
a larger table to the east and north, covers a few square miles in 
the extreme northeastern part of the county, and small outlying 
areas of this tableland continue nearly to the western county line. 
In the Niobrara and Keya Paha River Valleys in the southern and 
northeastern parts of the county, these rivers and their tributaries 
have camoval: the sandstone and overlying deposits, they have be- 
come deeply entrenched in the underlying Pierre shale formation, 
and an extremely rough and broken surface has resulted. 

Alluvial lands, including the terraces and flood plains, occur chiefly 
along Niobrara and Keya Paha Rivers and along some of the larger 
ereeks in the northern and northwestern parts of the county. All 
the alluvial lands have nearly level or gently undulating relief. 

The county is in the western part of the tall-grass prairie section 
of the United States. In well-drained virgin areas, the leading 
grasses on the finer textured soils are little bluestem, grama, buffalo 
grass, and wheatgrass and on the sandy or gravelly soils Stipa and 
big bluestem. Mixed stands of scrub conifers and broad-leaved trees 
grow on the valley slopes along Niobrara River. 

Good well water is readily obtained, except in areas where the 
Pierre shale formation is at or near the surface of the ground. 
Water in this shale is scarce and for the most part alkaline. The 
upland wells range from 80 to about 150 feet in depth, and those 
in the alluvial lands from 10 to 60 feet. 

The climate is characterized by rather high summer and moderate 
to low winter temperatures. The mean annual precipitation is about 
20 inches and the mean annual temperature is about 47° F. The 
relative humidity is rather consistently about 70 percent. Occasion- 
ally severe droughts occur, sometimes accompanied by dust storms. 

According to the Federal census, only about 16 percent of the 
total land area was used for grain or tame hay crops in 1929; about 
13 percent was used for wild hay; and most of the remainder was 
used for grazing land. Practically all of the crops, except the 
small quantities of wheat grown for cash, are fed to livestock, chiefly 
cattle and hogs, which are the main sources of revenue. During 
most years the value of livestock produced is more than twice as 
great as that of all crops, including wild hay. 

Corn has occupied the largest cultivated acreage since farming 
began. Oats, alfalfa, rye, wheat, barley, sweetclover, and sorghum 
rank in acreage in the order named during average years. 

The soils over the greater part of the county are so sandy, gravelly, 
or shallow, or have such uneven surfaces, that they are best suited 
for pasture or wild hay. The better drained, less eroded, and finer 
textured soils range from moderately to highly productive of the 
crops commonly grown. 

Most of the soils, owing to an abundance of organic matter derived 
through decay of grassy vegetation, have dark topsoils. Throughout 
the rougher and more sandy sections, however, there are large areas 
in which the content of organic matter is small, and the soils are 
predominantly light colored, even on the surface. Only the finer 
textured soils contain an abundance of lime carbonate, but none of 
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the cultivated soils is so deficient in lime as to adversely affect the 
production of crops. 

On the basis of their productivity and suitability for growing 
various crops, the soils of this county are grouped as follows: (1) 
Soils suitable for the production of corn ane oats; (2) soils suitable 
for the production of corn and alfalfa; and (3) soils suitable only 
for grass. 

The soils most suitable for the production of corn and oats are the 
darker, more stable, and less droughty soils of the uplands and 
terraces. All have good surface and internal drainage, and most 
of them are capable of retaining a large quantity of moisture. They 
are adapted to all the crops commonly grown but are used chiefly 
for the production of corn and oats because these crops are needed 
for livestock feed. The Marshall, Ewing, and Hall soils, the thicker, 
darker, and more nearly level types of the Boyd and Holt soils, and 
the finer textured and more stable O’Neill and Thurman soils are 
included in this group. The first three are silty, the Boyd soils 
are clayey, and the others consist chiefly of sand. All soils of this 
group have thick dark topsoils, owing to an abundance of organic 
matter, and even the more sandy ones contain sufficient fine material 
to make them fairly retentive of moisture. The Hall soils are the 
most productive. 

The soils suitable for the production of corn and alfalfa, of which 
there are only three, include all the soils of the bottom lands, except 
Sarpy sand, which is extremely sandy and low in organic matter. 
This soil group is less extensive than either of the others. Owing to 
their large supply of moisture, these soils are more productive of 
corn and alfalfa than are the soils on the uplands or terraces, and they 
are used chiefly for these crops. The Cass and Lamoure soils belong 
to this group, They all have an abundance of organic matter in the 
surface layer which is very dark. The Cass soils are sandy through- 
out, whereas the Lamoure soils are composed largely of silt or silt 
and clay. The soils of the bottom lands are not well suited to small 

rains, 

. The soils suitable mainly for grass are those which are so shallow, 
sandy, eroded, or poorly drained that they are unsuited to cultivation. 
Valentine sand, Valentine sandy loam, Sparta sand, Thurman loamy 
sand, Sarpy sand, Butler silty clay loam, the more sandy droughty 
and unstable types of the O’Neill and Holt soils, and areas of rough 
broken land, dune sand, and riverwash are included in this group. 
Except for the areas of rough broken land, most of which are rather 
fine textured, and areas of Butler silty clay loam, which occupies 
poorly drained upland basins where the subsoils are extremely dense 
claypans, all the soils of this group are composed mainly of loose, 
incoherent sand, or a porous mixture of sand and gravel. Butler 
silty clay loam and the O’Neill and Holt soils have accumulated suffi- 
cient well-decomposed organic material to have dark topsoils, but the 
remaining soils of the group, as well as rough broken land, dune sand, 
and riverwash, have a small content of organic matter and are light 
colored throughout. Although unsuitable for tame-hay and grain 
crops, most of these soils support a good cover of native grasses on 
which cattle raising largely depends. 
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Authority for printing soil survey reports in this form is carried in 
the Appropriation Act for the Department of Agriculture for the 
fiscal year ending June 30, 1983 (47 U. S. Stat., p. 612), as follows: 


There shall be printed, as soon as the. manuscript can be prepared with. the 
necessary maps and illustrations to accompany: Ht, a report on each soll area 
surveyed by the Bureau of Chemistry and Soils, Department of Agriculture, in 
the form of -advanee sheets bound in paper covers, of which not more than 
two hundred and fifty copies shall be for the use of each Senator from. the 
State and not more than one thousand copies for the use of each Reperesentative 
for the congressional. district or districts in which w survey. is made, the actual 
number to be determined on inquiry by the Secretary of Agriculture made to 
the aforesaid Senators and Representatives, and as many copies for the use of 
the Department of Agriculture as in the judgment of the Secretary of Agricul- 
ture. are deemed necessary. 
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Accessibility Statement 


This document is not accessible by screen-reader software. 
The U.S. Department of Agriculture is committed to making its 
electronic and information technologies accessible to individuals 
with disabilities by meeting or exceeding the requirements 
of Section 508 of the Rehabilitation Act (29 U.S.C. 794d), as 
amended in 1998. Section 508 is a federal law that requires 
agencies to provide individuals with disabilities equal access to 
electronic information and data comparable to those who do not 
have disabilities, unless an undue burden would be imposed 
on the agency. The Section 508 standards are the technical 
requirements and criteria that are used to measure conformance 
within this law. More information on Section 508 and the 
technical standards can be found at www.section508.gov. 

If you require assistance or wish to report an issue related 
to the accessibility of any content on this website, please 
email Section508@oc.usda.gov. If applicable, please include 
the web address or URL and the specific problems you have 
encountered. You may also contact a representative from the 
USDA Section 508 Coordination Team. 


Nondiscrimination Statement 


In accordance with Federal civil rights law and U.S. 
Department of Agriculture (USDA) civil rights regulations and 
policies, the USDA, its Agencies, offices, and employees, and 
institutions participating in or administering USDA programs 
are prohibited from discriminating based on race, color, 
national origin, religion, sex, gender identity (including gender 
expression), sexual orientation, disability, age, marital status, 
family/parental status, income derived from a public assistance 
program, political beliefs, or reprisal or retaliation for prior civil 
rights activity, in any program or activity conducted or funded 
by USDA (not all bases apply to all programs). Remedies and 
complaint filing deadlines vary by program or incident. 

Persons with disabilities who require alternative means of 
communication for program information (e.g., Braille, large 
print, audiotape, American Sign Language, etc.) should contact 
the responsible Agency or USDA’s TARGET Center at (202) 
720-2600 (voice and TTY) or contact USDA through the 


Federal Relay Service at (800) 877-8339. Additionally, program 
information may be made available in languages other than 
English. 

To file a program discrimination complaint, complete the 
USDA Program Discrimination Complaint Form, AD-3027, found 
online at http://(www.ascr.usda.gov/complaint_filing cust.html 
and at any USDA office or write a letter addressed to USDA and 
provide in the letter all of the information requested in the form. 
To request a copy of the complaint form, call (866) 632-9992. 
Submit your completed form or letter to USDA by: 


(1) mail: U.S. Department of Agriculture 
Office of the Assistant Secretary for Civil Rights 
1400 Independence Avenue, SW 
Washington, D.C. 20250-9410; 


(2) fax: (202) 690-7442; or 
(3) email: program.intake@usda.gov. 


USDA is an equal opportunity provider, employer, and lender. 
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